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LEGAL NOTICE

This report was prepared by Radian Corporation for Southern Company
Services, Inc. pursuant to a cooperative agreement partially funded by the U.S. Depart-
ment of Energy and neither Southern Company Services, Inc., nor any of its subcontrac-

tors, nor the U.S. Department of Energy, nor any person acting on behalf of either:

1. Makes any warranty or representation, express or implied with
respect to the accuracy, compieteness, or usefulness of the
information contained in this report or that the process disclosed in

this report does not infringe upon privately-owned rights; or

2. Assumes any liabilities with respect to the use of or for damages
resulting from the use of any information, apparatus, method, or

process disclosed in this report.

Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the U.S. Department of Energy.
The views and opinions of authors expressed herein do not necessarily state or reflect

those of the U.S. Department of Energy.
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EXECUTIVE SUMMARY

This report summarizes the results obtained during Environmental
Monitoring Program (EMP) activities conducted during the first testing phase of the
Innovative Clean Coal Technology (ICCT) project entitled "500 MW Demonstration of
Advanced Wall-Fired Combustion Techniques for the Reduction of Nitrogen Oxide
(NO, ) Emissions from Coal-Fired Boilers." This first phase demonstrates and documents
the existing conditions of Unit 4 prior to any retrofitting of NO, reduction technologies.
The project is being conducted at Georgia Power Company’s Plant Hammond Unit 4

located near Rome, Georgia.

The primary goal of this project is to characterize the effects of low NO,
combustion equipment through the collection and analysis of both long-term emissions
data and short-term characterization data. During each test phase, diagnostic,
performance, long-term, and verification tests are performed. The advanced combustion
techniques included in this demonstration project are being tested in a stepwise manner

using the following phased approach:

Phase 1. Baseline testing on the "as found" Unit 4 boiler:
Phase 2: Advanced Overfire Air (AOFA) installation and testing;
Phase 3a: Low NO, burner (LNB) installation and testing; and

Phase 3b: LNB plus AOFA testing,

EMP activities consist of sampling and analysis activities performed during
testing periods for each phase together with compliance monitoring performed on
gaseous and aqueous streams. Energy Technology Consultants, Inc. (ETEC) is
responsibie for the preparation of interim test reports on each project phase, as well as a
comprehensive test report to be prepared at the end of the project. Radian Corporation

is responsible to Southern Company Services, Inc. (SCS) for the preparation of the EMP reports.



During Phase 1, a total of 36 diagnostic, 7 performance and 11 verification
tests were performed. Twelve weeks of long-term testing were conducted. All of the
sampling and analytical methods used were specified and approved in the Environmental

Monitoring Plan that was prepared for this project.

The data obtained during Phase 1 were sufficient to characterize the unit
operation and the level of emissions produced by Unit 4 during baseline conditions. The
monitoring results gathered in future phases will be compared to the baseline resuits to
determine how the NO, reduction techniques affect NO, and other environmental

monitoring parameters.
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1.0 INTRODUCTION

As an Innovative Clean Coal Technology (ICCT) Program demonstration,
this project, entitled "500 MW Demonstration of Advanced, Wall-Fired Combustion
Techniques for the Reduction of Nitrogen Oxide (NO, ) Emissions from Coal-Fired
Boilers," is required to develop and implement an approved Environmental Monitoring
Plan (EMP). The EMP for this project was prepared by Radian Corporation for
Southern Company Services, Inc. and submitted to the U.S. Department of Energy
(DOE) in final form on September 14, 1990 '. The EMP includes supplemental and

compliance monitoring of several gaseous, aqueous, and solid streams.

This report presents the results of EMP activities conducted during Phase 1

(Baseline Testing) of the project.

1.1 Project Description

Southern Company Services (SCS) was selected for this ICCT Round II
project on December 20, 1989. In this project, retrofit NO, reduction techniques are
being tested on Unit 4 at Georgia Power Company’s (GPC) Plant Hammond, near
Rome, Georgia. Emissions and performance are being characterized for this wall-fired

boiler while operating in the following configurations:

. Baseline ("as-found") configuration--Phase 1;
. Advanced Overfire Air (AOFA) retrofit--Phase 2;
. Low NO, burner (LNB) retrofit--Phase 3a; and

. Combined AOFA and LNB configuration--Phase 3b.

'Some changes in the EMP are currently under consideration by DOE.
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The major objectives of the project are to:

. Demonstrate (in a logical stepwise fashion) the performance of
three combustion NO, control technologies (i.e., AOFA, LNB, and
AOQFA plus LNB);

. Determine the short-term NO, emission trends for each of the

operating configurations;

. Determine the dynamic long-term NO, emission characteristics for
each of the operating configurations, using advanced statistical
techniques;

. Evaluate progressive cost-effectiveness (i.e., dollars per ton of NO,

removed) of the low NQO, technologies tested; and

. Determine the effects on other combustion parameters (e.g., CO
production, carbon carry-over, particulate characteristics) of applying
the low NO, combustion technologies.

Each of the phases of the project involve three distinct testing periods:
short-term characterization, long-term characterization, and short-term verification. The
short-term characterization testing establishes the impacts of selected parameters on NO,
emissions and establishes the influence of the operating mode on other combustion
parameters. The long-term characterization testing, which occurs over 50-80 days of
continuous testing, establishes the dynamic response on NO, emissions while the unit is
operated under normal system dispatch conditions. The short-term verification testing is
conducted to determine if any fundamental changes in NO, emission characteristics have

occurred during the long-term test period.

The EMP activities consist of a specific set of sampling and analytical
activities performed during testing periods for each test phase. Energy Technology
Consultants (ETEC) Inc. prepares phase reports summarizing all the results obtained in
fulfillment of the project’s objectives as outlined above. Radian has prepared this EMP
Phase Report to present the data obtained durning the Phase I EMP monitoring. The
reader is referred to the ETEC Phase 1 report entitled "Innovative Clean Coal
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Technology (ICCT) 500 MW Demonstration of Advanced Wall-Fired Combustion
Techniques for the Reduction of Nitrogen Oxide (NO, ) Emissions from Coal-Fired

Boilers; Phase 1--Baseline Tests," dated December 5, 1990, for additional test results.

12 Project Organization

The project organization is shown in Figure 1-1. The SCS Project Manager
has overall responsibility for project execution. Energy Technology Consultants (ETEC)
has responsibility for the on-site testing and for analysis of the data for all project phases.
Spectrum Systems, Inc. provides a full-time on-site instrument technician who is
responsible for operation and maintenance of the data acquisition system (DAS) which is
housed within the instrument control room. Southern Research Institute {SoRI) is
responsible for the flue gas particulate measurements during the performance testing
portion of the short-term characterization tests. Flame Refractories, Inc. (Flame) is
responsible for measuring fuel/air input parameters and furnace output temperatures
during the performance testing portion of the short-term characterization tests. W. S.
Pitts, Inc. (WSPC) is responsible for analysis of emission and performance data for the
long-term characterization tests. Radian Corporation is responsible to SCS for EMP
activities, including preparation of the Environmental Monitoring Plan, and associated

quarterly, annual, and phase reports.

1.3 Hammond Unit 4 Description

Four generating units operate at Plant Hammond, which has a total
nameplate capacity of 800 MW. Units 1 through 3 are 100 MW Babcock & Wilcox wall-
fired boilers; Unit 4, a 500 MW Foster-Wheeler wall-fired boiler, is the site of the ICCT
demonstration project. Particulate emissions are controlled by electrostatic precipitators.
All four units exhaust to a single 750 foot high stack. The exhaust gas streams from

Units 1, 2, and 3 are combined and discharged through a single Liner, while Unit 4
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exhausts through a separate liner, Figure 1-2 is a schematic diagram of Unit 4, which
also shows the monitoring location for coal, bottom ash, CEGRIT fly ash, economizer
outlet gas, preheater outlet gas, and stack gas, specified in the Environmental Monitoring
Plan. CEGRIT fly ash is economizer fly ash collected using on-line samplers named
"CEGRIT."

Wastewater from low-volume waste streams, coal pile runoff, and the ash
sluice system flows into three on-site ash ponds, from which blowdown is discharged,
along with once-through cooling water, to the Coosa River. Solid waste, in the form of

bottom ash and fly ash, is sluiced to the ash pond system.
14 Report Organization
The remainder of this report is organized as follows:

. Section 2.0 discusses the EMP monitoring planned for each of the
test periods during Phase 1;

. Section 3.0 briefly summarizes the sampling and analytical methods;

. Section 4.0 presents and discusses the gaseous stream monitoring
results;

. Section 5.0 presents and discusses the aqueous stream monitoring
results;

. Section 6.0 presents and discusses the solid stream monitoring
results;

. Section 7.0 discusses EMP-related quality assurance/quality control

activities performed during Phase 1;

. Section 8.0 provides a sumnmary of reports that were prepared of
compliance monitoring activities; and

. Section 9.0 presents conclusions based on the EMP monitoring
results.
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The appendices contain data tables for each of the streams monitored as
part of the EMP.
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2.0 PHASE 1 EMP MONITORING

Phase 1 consisted of three test elements: short-term characterization, long-
term characterization, and short-term verification tests. The results of this testing

provided baseline operating conditions before the addition of the NO, control systems.

Short-term characterization tests were performed to establish the trends of
NO, emissions under the most representative boiler operating conditions. The short-
term testing is divided into two elements: diagnostic tests and performance tests.
Diagnostic tests are used to establish gaseous emission trends; these tests last from one
to three hours each. Performance testing is used to establish boiler efficiency and
steaming capability, as well as gaseous and particulate emissions and mill performance.
Each performance test lasts from 10 to 12 hours. All of the short-term characterization
tests are conducted with the unit in a fixed configuration while it is off system load
dispatch, to ensure steady boiler operation. The primary operating parameters varied
during these tests include boiler load, excess oxygen, mill pattern, and mill bias.
Throughout these tests, the emphasis of the EMP is on the measurement of gaseous and
particulate emissions, as well as the coal feed characteristics. During Phase 1, a total of

36 diagnostic tests and 7 performance tests were conducted.

Long-term testing was conducted under normal system load dispatch
control. Long-term testing provides emission and operational results that are
subsequently subjected to sophisticated statistical analysis to obtain a true representation
of the emissions from the unit. This testing includes most of the parameters that can
affect NO, emissions from a boiler, including such parameters as coal variability, mill in-
service patterns, mill bias ranges, excess oxygen excursions, equipment conditions, and
weather-related factors. Data were recorded continuously over the entire long-term

testing period, which lasted 12 weeks during Phase 1.
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Following the long-term testing period, verification testing was conducted
to determine whether changes in unit condition and coal feed had occurred that might
have an impact on the interpretation of the long-term test data. Verification tests are
conducted in a manner similar to the diagnostic tests; four or five basic test
configurations are tested during this short effort. A total of 11 verification tests were

conducted during Phase 1.

Table 2-1 is a summary of the tests performed during Phase 1. For each
series of tests, the table shows the dates, number of tests, and the total days of testing.
This information was used to determine the total number of planned EMP sampies for

each selected parameter during each series of tests.

Tables 2-2, 2-3, and 2-4 present the EMP integrated monitoring schedules

for gaseous, aqueous, and solid streams, respectively, for Phase 1.



Table 2-1

Phase 1 (Baseline) Testing Summary

Diagnostic 11/2/89 - 11/13/89 36 11
Performance 11/29/89 - 12/5/89 7 7
Long-Term Early January 1990 - NA 12 full weeks
Characterization Early April 1990

Verification 4/2/90 - 4/5/90 11 4

NA = Not applicable.
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Table 2-2

Gaseous Streams: Integrated EMP Monitoring Schedule
Plant Hammond

Opacity ¢ [e**
sQ a a C
co a b 2 b a a C
NO, a b a b a a C
Q. a b a b a a C
THC a a c
5G,/50, 4/T
Particulate Matter:
Loading 3T Alc]
Size Distribution 3T
Carbon Content. % d
Loss-on-Ignition d
Resistivity T
Notes:

1. Monitoring phase elements:
Diagnostic tests
Performance tests
Long-term tests
Venfication tests

<o
0o

o

2. Monitoring frequency:
a At least 2 averages per test

b = At least 10 averages per test
d = Composite of solids from mass loading measurement
n/T = Sampled a2 minimum of n times per test
C = Continuous
A = Annual
[¢] = Compiiance parameter

3. The KVB CEM is configured so that flue gas samples can be drawn from the economizer outlet, air heater outiet, and stack. Except for the stack
probe, all lines pass through individuzl flow control valves and bubblers.

4. Opacity is measured in the stack using a dedicated mounitor.

24



Table 2-3

Aqueous Streams: Integrated EMP Monitoring Schedule

Total Suspended Solids 2/M [c]? 2/M [¢]

pH 2/M {<] ' 2/M [q}
Oil and Grease 2/M [c] 2/M [c]

Notes:
1. Ash pond emergency overflow i1s sampled only during discharge.
2. Monitoning frequency:

2/M = Twice per month

{¢] = Compliance monitoring

2-5
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3.0 SAMPLING AND ANALYTICAL METHODS

The sampling and analytical methods specified by the Environmental
Monitoring Plan and used during Phase 1 are summarized in Tables 3-1 through 3-3.
The required sample volume or weight, type of containers, preservation conditions, and
holding times for the aqueous and solid stream samples, as specified in the EMP, are
summarized in Tables 34 and 3-5. The ETEC phase reports contain additional details

on the sampling and analytical methods used in this project.

a1 Gaseous Stream Parameters

The KVB Extractive Continuous Emissions Monitoer (KVB CEM) was used
to provide quantitative analyses for NO,, SO,, CO, O,, and total hydrocarbons. SoRI
was responsible for sulfur (§O,, SO,) and solids emissions testing, which included
measurement of particulate matter loading, size distribution, ash resistivity, carbon
content, and LOI. The EMP-specified analytical and sampling methods were followed

during the Phase 1 gaseous monitoring.

12 Aqueous Stream Parameters

The streams and parameters to be monitored and the monitoring schedules
are specified in the Georgia Department of Natural Resources (GDNR) NPDES Permit
No. GA0001457. Georgia Power personnel obtained samples and performed all aqueous
parameter analyses. Results were reported in Operational Monitoring Reports submitted
to the GDNR by Georgia Power. The specified GDNR analytical and sampling methods

were used for the aqueous stream monitoring,.
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Table 3-1

Sampling and Analytical Summary: Gaseous Streams

Lear Siegler Opacity Monitor

Controiled Condensation

SO, Gas Western Research Ultraviolet

CO Gas Siemens NDIR

NO, Gas TECO Chemiluminescence

0, Gas Thermox O, Electrocatalytic
(stack gas) and Yokagawa in-situ
O, probes (economizer outlet and
air preheater outlet)

SO, Cheney-Homolya Titration

Total Hydrocarbons Gas Rosemount FID
Particulate Matter:
Loading EPA Method 17 Gravimetric
Size Distribution Isokinetic Gravimetric
Carbon Content, % EPA Method 17
Resistivity In-situ Probe

Electrode Cell

Gas = Continuous extractive and {n-séitu gas analysis system.
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Sampling and Analytical Methods:

Table 3-2

Aqueous Streams

Total Suspended Solids Grab EPA 160.2 - Filtration/
Drying/Gravimetric
pH Grab SM 423 - Electrometric
Qil and Grease Grab EPA 413.1, SM 503 A - Freon
Extraction/Gravimetric
Table 3-3

Sampling and Analytical Methods: Solid Streams

Ultimate Analyses Grab/Composite ASTM D3176 - Combustion/
Gravimetric/Titration

Moisture Content Grab/Composite ASTM D3173 - Gravimetric

Chlorine Grab/Composite ASTM D2361 - Fusion/IC or Titration

Higher Heating Value Grab/Composite ASTM D2015 - Combustion

Sulfur Grab/Composite ASTM D3177 - High Temperature
Combustion

Ash Grab/Composite ASTM D3174 - Combustion/Gravimetric

Volatile/Semivolatile Grab/Composite EPA 8240 or EPA 8270 - Purge and

Organics Trap or Extraction/GC/MS/Anaiyses
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Table 3-4

Sample Information: Aqueous Streams

Total Suspended Solids 1,000 P.G Cool, 4°C 7
pH 500 P.G None Analyze Immediately
Oil and Grease 1,000 G H,SO, to pH <2 28

Cool, 4°C

'P = plastic; G = glass.

Table 3-5

Sample Information: Solid Streams

Ultimate and Proximate Analyses 1,000 Plastic Bag | Eliminate air and --
and Chlorine seal

Volatile /Semivolatile Organics 1,000 Glass Cool, £C 14/28*
e

*Fourteen days for volatiles; 28 days for semivolatiles.

34



33 Solid Stream Parameters

Coal, bottom ash, and ESP fly ash samples were obtained by plant
personnel. The CEGRIT on-line samplers automatically collected grab samples of fly
ash in the furnace backpass. Coal samples were shipped to Alabama Power’s General
Test Laboratory in Birmingham, where they were subjected to proximate and ultimate
analyses. Loss-on-Ignition (LOI) measurements were performed on bottom ash, ESP fly
ash, and CEGRIT fly ash. The analytical and sampling methods specified in the EMP

were used for the solid stream monitoring.
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4.0 GASEOUS STREAM MONITORING RESULTS

This section presents the results of the gaseous stream EMP monitoring
performed during the period covered by Phase 1. Three gas streams were monitored as
specified by the EMP: economizer outlet gas, air preheater outlet gas, and stack gas.
Both supplemental and compliance monitoring were conducted. The parameters

selected for monitoring and their monitoring frequencies are presented in Table 2-2.

Table 4-1 presents the actual and planned gaseous stream monitoring. As
shown in this table, most of the planned EMP monitoring was performed during Phase 1
(in some cases, more than the planned amount of monitoring was conducted). A small
number of planned preheater outlet gas and stack gas samples were not collected during
the diagnostic tests. However, even in these cases, more than 80% of the planned
samples were collected. The effect of the small number of uncollected samples on the
results is minimal; in all cases, there are enough data from which to develop analyses

and draw conclusions.

Appendix A contains all the short-term results in tabular form for the
economizer outlet gas, air preheater outlet gas, and stack gas. The daily averages

obtained during long-term testing are also listed.

The following sections present the results (in graphical form) of the
baseline testing for gaseous streams. The short-termn monitoring results for the stack gas
stream were selected for presentation since all of the long-term monitoring was also
done on the stack gas. These results are presented in Section 4.1. The SO; /SO, and
particulate matter results for the preheater outlet gas are presented in Section 4.2, The
long-term testing results for stack gas are presented in Section 4.3. Section 4.4 presents

the results of compliance monitoring during baseline,
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4.1 Short-Term Results for the Stack Gas

Figures 4-1 through 4-5 present the short-term test results for the stack gas.
Figures 4-1 through 4-3 present the NO, emissions in the stack gas as a function of
oxygen levels in the stack gas for the different load levels during the short-term tests. As
expected, the diagnostic tests indicate a trend of higher NO, levels in the stack gas at
higher oxygen levels. NO, emissions also increase with increasing load, even at

comparable oxygen levels.

Figures 4-4 and 4-5 present the short-term test results for total
hydrocarbons (THC) and CO levels as a function of load, respectively. The unit
operating load does not appear to have an effect on the level of either THC or CO
emissions, There was a wide variation in the THC emissions at each load level, but all
emission levels were less than 25 ppmw. Most of the CO values were less than S0 ppmv,

except for two data points around 200 ppm that occurred during verification testing.

No relationship between SO, and load was evident, which is to be expected
since stack gas SO, is a function of coal sulfur. The range of sulfur levels in the coal was

narrow during the tests.
4.2 Short-Term Results for Preheater Outlet Gas

Figures 4-6 through 4-12 present the performance test results for SO, /SO,
and particulate matter levels in the preheater outlet gas. The SO, /SO, ratio as a
function of load is presented in Figure 4-6. The average ratio and 95% confidence
interval (CI) determined for each tested load are presented. The 95% Cls for the 300
and 400 MW load are both wide, 0.05% to 0.65% and 0% to 0.55%, respectively. At the
480 MW load, the range is much narrower, 0.17% to 0.23%.
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Figure 4-7 presents the measured particulate loading as a function of load.
The data were fairly consistent at each total load, and there does not seem to be any
clearly identifiable relationship between loading and unit operating load. The derivative
of cumulative mass with respect to particle diameter (DM/D log D) as a function of

particle diameter is presented in Figure 4-8.

Figures 4-9 through 4-11 present data on the loss on ignition (LOI) and
carbon content of the particulate matter in the preheater outlet gas. Both LOI and
carbon content increase with increasing load. Figure 4-11 demonstrates that roughly 80-

90% of material lost on ignition is carbon.

The ash resistivity was measured by two methods, spark and voltage/
current. Only the results for the spark method are presented in Figure 4-12.
Resistivities for the low-load tests, 300 and 400 MW were below 50 x 10° ohm-cm. The
authors of the ETEC Phase 1 report suggest that ESP performance may begin to be
adversely impacted if the resistivity exceeds 20-50 x 10° ohm-cm. The measured
resistivities for Tests 12 and 13, at 480 MW were above 50 x 10! ohm-¢cm. No changes
in dust chemistry, flue gas composition, or temperature were identified which would have
produced a real change in resistivity. The spark data for Tests 12 and 13 are believed to
be invalidated by carbon in the ash, a known interferant for this analysis. The LOI and
carbon levels found during these two tests were the highest measured for the test

program.

43 Long-Term Results for Stack Gas

Stack gas results from long-term testing during Phase 1 are presented in
Figures 4-13 through 4-18. Although the data in Figure 4-13 are scattered, NO, tends to
increase with load, as indicated. This trend is also evident in Figure 4-14, which shows

the measured five-minute NO, concentration as a function of load.
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There is no discernable trend of SO,, CO, and THC levels as functions of
load as shown in Figures 4-15, 4-16, and 4-17, respectively. The zero values for THC
concentrations shown in Figure 4-17 occurred during the first few days of testing, after
which measurable THC levels were attained. However, around Day 72, zero values of
THC concentration were again noted and lasted until the end of the test. These zero

THC levels may be caused by a malfunctioning instrument, and may not be accurate.

Figure 4-18 presents oxygen levels in the stack as a function of operating

load. Oxygen levels appear to generally decrease with increasing load.

4.4 Compliance Monitoring Results

As part of the EMP, data were obtained on the opacity of the stack gas
stream using a continuous opacity monitor. Georgia Power Company provides a report
to the Georgia Department of Natural Resources detailing the daily excess opacity
emissions from each of the two plant stacks (i.e., Units 1-3 and Unit 4). Copies of these

reports are provided as appendixes to the quarterly progress reports prepared as part of
the EMP.
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5.0 AQUEOUS STREAM MONITORING RESULTS

This section presents the results of aqueous stream monitoring performed
during the period covered by Phase 1. Three aqueous streams have been designated for
monitoring: ash pond emergency overflow, ash transport water blowdown, and final ash
pond discharge. The parameters selected for monitoring are those required for

compliance with Plant Hammond’s existing NPDES permit.

Table 5-1 presents the actual and planned aqueous stream monitoring. As
shown in this table, all of the planned monitoring was performed during Phase 1. There
were three emergency discharges from the ash pond during baseline testing. The
aqueous stream monitoring results were taken from quarterly compliance reports
submitted by Georgia Power Company to the Environmental Protection Division of the
Georgia Department of Natural Resources. These compliance reports have been
included as appendices to the quarterly EMP reports prepared and submitted to DOE
for this project.

Table 5-2 sumrnarizes the environmental monitoring results obtained
during Phase 1; the average, standard deviation, number of data points, and range are
shown for each parameter. No exceedances of the regulatory limits imposed by the

plant’s NPDES permit occurred.
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Table 5-1

Aqueous Streams: Actual and Planned Monitoring'’

Total Suspended Solids 3/3 12/12
pH 3/3 12/12
Oil & Grease 3/3 12/12

'3/3 = 3 mcasurcments taken/3 measurements pianned.
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Table 5-2

Aqueous Streams: Phase 1

Ash Pond Emergency Overflow

—

TSS (mg/L) 4 0.8 3 3-5 Avg. 30, Max. 100
pH 7.2 0.1 3 7.10-7.29 | Min. 6.0, Max 9.0
Oil & Grease (mg/L) <5 0 3 <5 Avg. 15, Max. 20
Ash Transport Water Blowdown
TSS (mg/L) 7.6 3.8 12 4-15 Avg. 30, Max. 100
Oil & Grease (mg/L) <5 0 12 <5 Avg. 15, Max. 20
Final Discharge
pH 7.10 0.20 12 6.70-1.39 | Min. 6.0, Max. 9.0




6.0 SOLID STREAM MONITORING RESULTS

This section presents the results of solid stream monitoring performed
during Phase 1. Four solid streams have been designated for monitoring: coal, bottom
ash, ESP fly ash, and CEGRIT fly ash. Only supplemental monitoring of these solid

streams is specified by the environmental monitoring plan.

Table 6-1 presents the actual and planned gas stream monitoring. As
shown in this table, most of the planned monitoring was performed during Phase 1.
Samples of CEGRIT fly ash were collected for LOI analyses from both the A and B
sides of the economizer exit duct, resulting in twice the number of samples than were

planned.

Only for the ESP fly ash LOI monitoring were the number of samples
taken significantly different from the number planned. However, based on the small
variability in the measured LOI of this stream, the smaller data set shouid not impact the

results.

Appendix B contains all the short-term test results in tabular form for coal,
bottom ash, ESP fly ash, and CEGRIT fly ash. Also contained in the appendix are the

volatile /semivolatile data for the ESP fly ash.

Table 6-2 summarizes the environmental monitoring results obtained
during Phase 1 for coal; the average value, standard deviation, number of data points,
and range of values are shown for each parameter for each test. The monitoring resuits

for coal were quite consistent throughout all the tests, as shown in Figure 6-1.
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Table 6-2

Solid Streams: Phase 1 Resuits - Coal

Ultimate Analysis:
C (%) 70.3 0.5 11 69.4-71.3
H (%) 4.59 0.09 11 4.51 - 4.82
N (%) 1.48 0.08 11 1.38- 1.60
S (%) 1.74 0.04 11 1.68 - 1.83
Cl (%) 0.029 0.007 11 0.008 - 0.034
0, (%) 6.43 0.31 11 6.00 - 7.00
Proximate Analysis:
Ash (%) 10.0 0.5 11 9.3-1L.0
Moisture (%) 5.50 0.58 11 4.39 - 6.42
HHV (Btu/lb) 12,403 - 12,748

Ultimate Analysis:

C (%) 72.4 0.7 24 71.0 - 74.2
H (%) 4.69 0.07 24 4.54 - 4.82
N (%) 1.43 0.07 24 1.29 - 1.56

S (%) 1.72 0.11 24 1.51 - 2.01
Cl (%) 0.030 0.004 24 0.020 - 0.037
0, (%) 5.65 0.48 24 4.58 - 6.53

Proximate Analysis:

Ash (%) 98 0.4 24 5.0-10.8
Moisture (%) 4.28 0.63 24 3.12 - 5.58
HHV (Btu/lb) 12,900 100 24 12,693 - 13,210

6-3




Table 6-2

(Continued)

6-4

Ultimate Analysis:
C (%) 60.4 26.9 11 68.6 - 74.6
H (%) 3.94 1.76 11 4.59 - 4,98
N (%) 1.20 0.53 11 1.33 - 1.57
S (%) 1.43 0.62 11 1.61 - 1.82
Cl (%) 0.041 0.028 11 0.030 - 0.100
0, (%) 4.64 1.99 11 5.05-5.79
Proximate Analysis:
Ash (%) 8.37 3.69 11 9.2 -10.7
Moisture (%) 3.55 2.02 11 2.42 - 7.86
HHV (Btu/ib) 11,500 11 12,760 - 13,307
Ultimate Analysis:
C(%) 73.2 0.8 6 71.8 - 74.0
H (%) 4.72 0.04 6 4.65 - 4.77
N (%) 1.40 0.05 6 1.30 - 1.45
S (%) 1.72 0.22 6 1.44 - 2.15
Cl (%) 0.06 0.01 6 0.039 - 0.070
0, (%) 5.02 0.31 6 4.70 - 5.60
Proximate Analysis:
Ash (%) 9.80 0.46 9.1-10.6
Moisture (%) 4.16 0.73 3.03 - 5.11
HHV (Btw/Ib) 13,000 100 12,819 - 13,134
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Samples of ESP fly ash were collected each day during verification testing
and analyzed for volatile/semivolatile species (EPA 8270, EPA 8240, EPA SW 846).
None of the target compounds were present at a detection limit of 1.0 mg/kg. Another
set of ESP fly ash samples will be collected for volatile/semivolatile analyses during a
future test phase in order to compare the effect of NO, reduction techniques on the

levels of these substances.

Figure 6-2 presents the LOI results for bottom ash as a function of unit
load. With the exception of one point, all the LOI levels for bottom ash were less than
0.25%, indicating good coal utilization. The sample taken on 11/29/89 appears to be an
outlier, at 17.3% and is not presented in Figure 6-2. The authors of the ETEC Phase I
report have dismissed this point as anomalous since no indication of combustion upset
occurred, and no high fly ash LOI, opacity or low-furnace oxygen, were observed. Figure
6-3 indicates that ESP fly ash LOI levels increase with load; similarly the same trend is

seen in the air preheater outlet gas particulate.

Figure 6-4 presents the collected ESP fly ash resistivity as a function of
temperature at different loads. There does not appear to be much affect on resistivity by
unit load, although the level of SO, has a pronounced impact on the ESP fly ash

resistivity at the lower temperatures.

Figure 6-5 presents the LOI levels as a function of load for CEGRIT fly
ash. There does not appear to be any strong relationship between LOI and unit load for
the CEGRIT fly ash, although it appears that LOI levels are somewhat lower at 300 MW
load than at higher loads.
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7.0 QUALITY ASSURANCE AND QUALITY CONTROL

The Environmental Monitoring Plan for the Plant Hammond Clean Coal
project includes, as an appendix, a Quality Assurance/Quality Control (QA/QC) Plan.
That plan describes procedures for producing data and results of acceptable quality

including:

. Adherence to accepted methods;
. Adequate documentation and sample custody; and
* Quality assessment.

This section presents the results of each of these QA/QC procedures
performed during Phase 1 testing.

7.1 Adherence to Accepted Methods

The sampling and analytical methods specified by the Environmental

Monitoring Plan and used during Phase 1 are summarized in Section 3.0 of this report.

As discussed in Section 3.0, there were no deviations from the procedures

specified in the Environmental Monitoring Plan during Phase 1.

7.2 Adequate Documentation and Sample Custody

At Plant Hammond, documentation and sample custody procedures that
are part of the existing compliance monitoring programs have been approved by the state
regulatory agency and are followed during EMP activities. Documentation is reviewed

during audits of both compliance and suppiemental monitoring.



7.3 Quality Assessment

Quality assessment is provided by the collection and analysis of replicate
samples and "blind" audit samples. That is, the results of these analyses provide the

basis for estimating precision and accuracy for the parameters measured.

During Phase 1, replicate samples of the coal feed were collected and
analyzed as summarized in Table 7-1. The results show that good accuracy (as measured
using the coefficient of variation, defined as the sample standard deviation divided by the
sample mean) was obtained for nearly all of the ultimate/proximate analysis parameters
measured under the EMP. As expected, the results were not as good for chlorine, which

is present at very low concentrations.

No audit samples (coal feed and fly ash) were analyzed during Phase 1

because that activity was scheduled for later phases of the project.



Table 7-1

Summary of Replicate Samples for Supplemental Monitoring
(Coal Feed Only)

11/29/89 3.70 1 71.00 4,63 1.53 0.030 1.82 10.79 12,693

Performance 3.48 72.38 4.68 1.56 0.020 1.77 9.92 12,930

% COV 3.1 0.96 0.54 0.97 20 1.4 4.2 0.92

12/1/89 3.98 72.90 4.80 1.38 0.033 2.01 9.67 12,986

Performance 3.96 72.17 4.64 1.45 0.020 1.96 10.01 12,988

% COV 0.25 0.50 1.7 2.5 25 1.3 1.7 0.0077

12/5/89 4.14 72.69 4.77 1.47 0.034 1.64 9.40 12,978

Performance 4.23 72.32 4.60 1.48 0.030 1.60 2.51 12,989

% COV 1.1 0.26 1.8 0.34 6.3 1.2 0.58 0.042

03/20/90 3.37 73.65 4.75 1.37 0.070 1.65 5.89 13,090

Long-Term 3.51 73.48 4,77 1.39 0.030 1.61 9.84 13,135

% COV 2.0 0.12 0.21 0.72 40 1.2 0.25 0.17
= s e e s

COV is the coefficient of vaniation, defined as (Standard Deviation/Mean) x 100 percent.



8.0 COMPLIANCE REPORTING

During Phase 1, which began on November 2, 1989, and ended on April 5,
1990, compliance reports were submitted by Georgia Power Company to the
Environmental Protection Division of the Georgia Department of Natural Resources, in
accordance with the requirements of Unit 4’s air operating permit (No. 4911-057-
5011-0), as amended; and of Plant Hammond's NPDES permit (GA0001457). The air
operating permit was amended effective February 2, 1990, to account for the AOFA

system and the low-NO, burners.

The air operating permit requires the monitoring of coal feed composition
(i.e., sulfur, ash, moisture, and heating value), particulate matter emissions (as total
particulate loading), and opacity. The NPDES permit requires that the pH,
concentrations of suspended solids, and oil and grease levels be reported for several

aqueous discharge streams.

Copies of the compliance reports have been included as appendices to the

quarterly and annual EMP reports for this project.



9.0 CONCLUSIONS

Most of the planned EMP monitoring was performed during the baseline
testing. Any deviations from the planned monitoring are not expected to affect the

quality of the data or the conclusions drawn from the data presented in this report.

The gaseous stream monitoring indicated that NO, emissions increased
with increasing oxygen levels in the flue gas and with increasing unit load. There does
not seem to be an effect of unit load on SO,, CO, or THC emissions. The oxygen

content appeared to decrease with increasing load during the long-term testing,
The ratio of SO, to SO, in the preheater outlet gas appeared to decrease
with increasing load. Both LOI and carbon content of the preheater outlet gas

particulate matter increased with increasing load.

The aqueous stream monitoring showed no exceedances of permit limits

for any of the monitored parameters during the Phase 1 testing period.

The solid stream monitoring showed that the coal composition was

consistent throughout the testing period.
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Performance Tests

Test

—— e — i ——

Test 12
Test 13
Test 14
Test 15
Test 16
Test 17
Test 18

Verification Tests

Test

Test 19-1
Test 19-2
Test 19—3
Test 20—-1
Test 20—2
Test 20—3
Test 21-1
Test 21-2
Test 21-3
Test 22—1

Date load MOOS! NOx? 02 Cco ?

(MW) (ppm)} (%)  (ppm)
11/29/88 477 None 993 296 1057
11/30/89 476  None 1140 3.08 1.72
12/01/89 298 E 829 4.64 4.9
12/02/89 301 E 820 422 8.36
12/03/89 389 E 975 3.53 9.13
12/04/89 469  None 1082 2.36 9.10
12/05/89 390 E 1069 3.24 8.17

Date load MOOS  NOx 02 CO

(MW) (ppm) (%)  (ppm)
4/02/90 470 None 862 2.3 8.8
4/02/90 470 None 943 2.4 7.6
4/02/90 475 None 1063 3.7 11.3
4/03/90 404 E 734 2.4 1414
4/03/90 403 E 876 3.5 8.5
4/03/90 403 E 960 4.8 10.2
4/04/90 400 B 785 23 1522
4/04/90 402 B 915 2.9 7.2
4/04/90 402 B 974 4.3 12.0
4/05/90 475  None 961 2.6 g2
4/05/90 475  None 963 2.8 8.9

Test 222

I MOOS - Mills Out of Service

2 NOx and CO are corrected to 3% Q2.



Table A—2 Results for the Preheater Qutlet Gas During Phase 1

Diagnostic Tests

Test

Test 1-3
Test 2—1
Test 2—-2
Test 23
Test 3—-1
Test 3-2
Test 4—-1
Test 4-2
Test 5—1
Test 5-2
Test 6-3
Test 7-2
Test 7—3
Test 7—4
Test 7-5
Test 8-1

Date

11/02/89
11/03/89
11/03/89
11/03/89
11/04/89
11/04/89
11/05/89
11/05/89
11/06/89
11/06/89
11/07/89
11/08/89
11/08/89
11/08/89
11/08/89
11/09/89

Performance Tests

Test Date
Test 12 11/29/89
Test 13 11/30/89
Test 14 12/01/89
Test 15 12/02/89
Test 16 12/03/89
Test 17 12/04/89
Test 18 12/05/89

Load

MOOS !

A-6

NOx 2

02
(%)

Co 2
(ppmv)

——— — —— —— T . g AR i, i Y S AP, i AR B S M et S, S Y S ——— — — . A — — — il Vo — . o T
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Verification Tests

Test Date Load MOOS! NOx?¢ 02 CO?

(MW) (ppm) (%) (ppm)
Test 19—1 4/02/90 470 None 860 5.6 9.2
Test 19-2 4/02/90 470 None 925 5.5 8.1
Test 19-3 4/02/90 475 None 1063 6.6 9.1
Test 20-1 4/03/90 404 E 723 5.6 153.0
Test 20-2 4/03/90 403 E 866 6.5 8.1
Test 20-3 4/03/90 403 E 951 7.6 8.3
Test 211 4/04/90 400 B 768 5.6 146.4
Test 21-2 4/04/90 402 B 888 6.1 8.2
Test 21-3 4/04/90 402 B 967 7.3 10.5
Test 22-1 4/05/90 475 None 935 5.9 8.4
Test 222 4/05/90 475 None 936 5.6 8.1

L MOOS — Mills Out of Service

2 NOx and CO are corrected to 3% Q2.



Table A~3 Results for the Stack Gas During Phase 1

Diagnostic Tests

Test Date Load MOOS! NOx? s022 02 CO? THC?
(MW) (ppmv) (ppmv) (%) (ppmv) (ppmv)

Test 1-3 11/02/89 480 None 979 1394 5.1 7.2 13.2
Test 2~2 11/03/89 480 None 1001 1486 5.1 8.6 11.0
Test 2—3 11/03/89 400 E 982 1379 5.6 6.1 12.9
Test 3—1 11/04/89 185 B&E 896 1225 9.3 0.0 0.0
Test 4—1 11/05/89 480 None 926 1232 4.7 0.0 0.0
Test 4—2 11/05/89 480 None 894 1289 4.6 0.0 0.0
Test 5—1 11/06/89 480 None 877 1316 4.7 17.3 0.0
Test 5—2 11/06/89 400 E 814 1316 5.1 7.0 21.1
Test 62 11/07/89 300 E 796 1257 7.6 9.0 14.4
Test 6—3 11/07/89 400 None 776 1385 5.6 6.4 21.6
Test 7—1 11/08/89 300 E 813 1329 6.8 9.0 117
Test 7-2 11/08/89 300 B 780 1326 6.7 7.8 18.1
Test 7-3 11/08/89 400 E 878 1260 6.7 9.7 16.1
Test 7—4 11/08/89 400 B 839 1289 5.6 8.8 15.0
Test 7—35 11/08/89 480 None 908 1265 5.3 9.9 15.4
Test 8—1 11/09/89 300 B&E 737 1433 6.5 3.9 17.6
Test 82 11/09/89 479 None 1010 1341 5.4 4.6 10.4
Test 8—3 11/09/89 478 None 1009 1349 4.9 3.2 9.5
Test 8—4 11/09/89 478 None 1168 1594 7 6.4 11.3
Test 9—1 11/10/89 400 B 845 1184 5.0 15.2 4.5
Test 9—2 11/10/89 400 B 960 1091 6.0 7.2 6.0
Test 9-3 11/10/89 400 B 1058 965 1.4 8.0 6.6
Test 9—4 11/10/89 480 None 1067 981 7.2 6.5 6.5
Test 9—5 11/10/89 480 None 1069 1119 5.3 6.0 6.9
Test 10~ 1 11/11/89 405 E 709 1171 47 518 0.0
Test 10~2 11/11/89 403 E 823 1085 5.6 8.2 0.0
Test 10-3  11/11/89 400 E 917 991 6.8 6.3 0.0
Test 10—4 11/11/89 305 E 738 1140 5.6 4.7 0.0
Test 10-5 11/11/89 315 E 890 1007 7.4 4.6 0.0
Test 11—1 11/13/89 478 None 1005 1034 5.2 5.7 5.1
Test 11-2 11/13/89 480 None 1052 990 5.3 4.0 6.3



Performance Tests

Test Date load MOOS®! NOx? s02? 02 CO2 THC?
(MW) (ppm) (ppm) (%) (ppm) (ppm)

Test 12 11/29/89 477  None 999 1561 8.0 8.3 5.6
Test 13 11/30/89 476 None 856 1071 7.4 2.7 4.7
Test 14 12/01/89 298 E 829 1337 8.5 3.8 4.9
Test 15 12/02/89 301 E 824 1179 8.4 7.9 4.3
Test 16 12/03/89 389 E 962 978 8.0 7.6 4.5
Test 17 12/04/89 469  None 1080 1202 7.0 6.1 4.2
Test 18 12/05/89 390 E 1071 1100 5.9 7.1 4.4

Verification Tests

Test Date Load MOOS &  NOx? so02? 02 co? Tuc 2
(MW) (pPm) (ppm) (%)  (ppm) (ppm)

Test19-1  04/02/90 470  None $53 1106 49 145 0.0
Test19-2  04/02/90 470 Nome 924 1201 5.0 7.9 1.7
Test 193 04/02/90 475 None 1052 1102 5.9 9.6 2.4
Test20—1  04/03/90 04 E 721 1342 49 1830 11
Test20-2  04/03/90 403 E 860 1204 5.9 8.4 0.4
Test20-3  04/03/90 03 E 9%61 1093 71 9.1 1.3
Test21—1  04/04/90 400 B %65 1314 49 2118 0.0
Test21-2  04/04/90 402 B 899 1206 56 8.7 0.0
Test21-3  04/04/90 402 B 977 1004 67 101 0.0
Test22—1  04/05/90 475  None 951 97 5.3 8.6 0.0

! MOOS - Mills Out of Service
2 NOx, SO2. CO, and THC (total hydrocarbons) are corrected to 3% O2.



Table A—4 Results for the Preheater Outlet Gas During Phase 1

Particulate [Loading

Performance Tests

Test Date Load Loading
(MW) (gr/dscf)

v — - —— i ——— — . S A ———— ——— — ——— e S — o o —_: — — .

Test 12 11/29/89 477 2.6317
Test 14  12/01/89 298 2.6335
Test 16  12/03/89 389 2.3347

Test 17  12/04/89 469 2.3753

Particulate Matter Resistivity

Performance Tests

Resistivity  Resistivity
Test Date Load Spark V-1
(MW)  (ohm—-cm) (ohm-cm)

——— . ————— i —— i —— —

—— e —— e g i e S S e

Test 12 11/29/89 477 5.0E+11 3.3E+ 10
7.9E+10 1.3E+10
3.1E+11 1.6E+10
5.8E+11 2.9E+10

Test 13 11/30/89 476 2.1E+12 2.TE+10
4.1E+11 2.6E+10
6.9E+10 1.2E+10

Test 14  12/01/89 298 2.6E+09 3.7TE+09
3.1E+09 S.5E+09
4.3E+09 3.1E+10
5.6E+09 4.2E+10

Test 15 12/02/89 301 7.3E+Q9 T4E+10
7.1E+09 6.3E+10
3.0E+09 1.1E+10
2.4E+09 6.3E+09
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Test16  12/03/89 389 1.6E+09 4.3E+10

1.2E+09 4.6E+10
9.4E+09 7.8E+10
1.9E+10 7.6E+10
Test 17 12/04/89 469 1.8E+10 6.8E+10
6.6E+10 1.OE+11
1.2E+10 2.3E+10
1.3E+10 2.7E+10
Test 18  12/05/89 390 8.7E+09 1.1E+10
9.9E+(09 6.1E+09
7.6E+09 3.0E+09

Particuiate Matter Characteristics

Performance Tests

Test Date Load Carbon LOI
(MW) (%) (%)
Test 12 11/29/89 477 4,92 5.4
Test 14 12/01/89 298 1.92 2.3
Test 16 12/03/89 389 4.11 4.7
Test 17 12/04/89 469 4.53 4.9
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S03/SO2 Results

Performance Tests

Test Date Load SO3 SO2 SO3/S02
(MW) (ppm) (ppm)
Test12  11/29/89 477 1.7 1347  0.00126
477 1.9 1337 0.00142
477 2.1 1349  0.00156
477 2.0 1362  0.00147
Test 13 11/30/89 476 2.7 1025  0.00263
476 2.5 1031 0.00242
476 2.3 1042 0.00221
476 2.3 1048  0.00219
Test 14 12/01/89 298 2.1 960  0.00219
298 2.3 947  0.00243
298 2.4 971  0.00247
298 2.4 978  0.00245
Test 15 12/02/89 301 3.7 902  0.00410
301 4.4 915  0.00481
301 4.4 921  0.00478
301 4.6 929  (.00495
Test 16  12/03/89 389 3.0 899  0.00334
389 3.3 886  0.00372
389 3.2 890  0.00360
389 3.4 891  0.00382
Test 17 12/04/89 469 2.6 1073 0.00242
469 2.7 1092 0.00247
469 2.4 1108  0.00217
469 2.5 1131 0.00221
Test 18  12/05/89 390 1.1 1005  0.00109
390 1.2 1008  0.00119
390 1.3 999  0.00130
390 1.2 1008  0.00119
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Table A—5 Daily Average Results for the Stack Inlet Gas During Phase 1

Long—Term Testing

Consecutive  Date Load NOx ! soz2! 02 col THC !
Test Day MW)  (Ib/MMB1tu) (lb/MMBtu) (%) (ppmv) (ppmv)
15 01/09/50 420013 1317 3.025 597 7.638 0.000
16 01/10/50 379923 1.250 2391 6.62 8.418 0.000
17 01/1150 434655 1305 252 5.920 19.389 0.021
18 01/12/90 417.110 1.198 2.747 5.985 12.055 0.000
19 011350 407507 1.232 2328 6.487 17.196 0.000
20 01/14/90 454 558 1.260 2.791 5177 46.223 0.000
21 01/15/90 420622 1.240 2.881 5.764 25.7134 0.000
29  01/23/90 414955 1.129 2.592 6.010 86.938 1.82
30 0172490 414040 1.166 2.576 6.091 24.971 2.715
31 0172590 423746 1.150 2.602 6.108 47.554 1.541
36 0173090 410610 1.081 2.852 6.043 223715 1.245
45 020890 396.718 1.125 2.764 6.155 55.749 0.453
50 021390 395842 1.214 2621 6.172 39.903 0.826
51 02/14/90 378.724 1143 1.974 6.061 141873 0.832
52 02/15/90 381.435 1.219 2.097 6.521 20.844 0.958
53 02/16/90 403533 1.250 2.276 6.099 19.409 0.552
57 0272090 409854 1.262 2.645 5.834 18.038 1.057
58 0222190 395882 1.203 2.267 5.947 60.079 1202
64  0227/90 393370 1.090 233 6513 23.526 0.936
65  02728/90 449303 1.243 1.835 5.618 25.250 1.026
66  03/01/90 439,658 1313 2.178 5.711 59.188 1.097
67  03/02/20 403.116 1.115 2.079 6.266 18.681 0.529
68  03/03/90 401083 1.164 2.064 6.269 19.473 0.126
69  03/04/90 374681 1.044 1.979 6.255 109571 0.177
70 03/05/50 405567 1.089 2.064 5.531 219274 0.662
71 03/06/90 435664 1.109 2.306 4.643 258250 0.227
73 03/08/0 421.195 1202 2.098 5.445 101382 1.130
74 03/09/90 398.194 1.215 2.071 5.698 10.564 0.530
75 03/10/90 396205 1.055 2444 5242 65.152 0.000
76  03/11/90 361.059 1.051 2378 6.003 17.952 0.000
77 03/12/90 457683 1.155 2.692 4457 47.645 0.000
78 03/13/90 382525 0.980 232 5.632 19.530 0.000
79 03/14/90 454.733 1.040 2410 4.549 48.099 0.000
80  03/15/90 445229 1.184 2210 4.992 28353 0.000
81 03/16/90 415536 1.121 2371 5224 61.447 0.000
82  03/17/90 257533 0.932 2.637 8.003 4919 0.000
83 0371890 288370 0.842 3.004 6.533 3.158 £.000
84  03/19/0 396.609 1.065 2.928 5340 23.274 0.000
85  03/20/90 440537 1.200 2.898 4.708 22.781 0.000
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86
87
88
89
90
91
92
93
94
95
96
97

lNOx, SO2, CO, and THC (total hydrocarbons) are corrected to 3% O2.

03/21/90
03/22/90
03/23/90
03/24/90
03/25/90
03/26/90
03/27/90
03/28/90
03/29/90
03/30/90
03/31/90
04/01/90

387346
423391
394.017
411.082
360035
436611
424792
404.727
429671
433.151
430348
415376

1.078
1.143
1.043
1.072
1.068
1231
1.215
1.127
1396
1358
1360
1239

A-14

2.461
2383
2.492
2.061
2200
2392
2.654
1.927
0.772
1.811
1.890
1.943

3.349
5375
3.589
5584
5.806
3,133
4.871
5433
5532
5228
5301
5.493

12.648
10.786
21.614
27.366
16.201
31.384
11941
35,753
30.918
21.088
19.754
15.578

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Appendix B presents the solid stream results obtained during Phase 1
testing. Table B-1 presents the monitoring results by date for coal during the diagnostic,
performance, long-term, and verification tests. Table B-2 presents the monitoring results
by numbered test for bottom ash, ESP fly ash, and CEGRIT fly ash. Table B-3 presents
the results for volatile/semivolatile analysis of the ESP fly ash.
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Table B—1 Results for Coal During Phase 1

Diagnostic Tests
Date C H N S o) Ash H20 HHV Cl
(%) (%) (%) (%) (%) (%) (%)  (BTUM) (%)
110289 7033 451 141 1.71 657  10.11 536 12489 0034
11/03/89 71.14 4.82 1.60 1.72 6.00 10.30 4735 12708 0.029
11/04/89 70.20 4.55 1.57 1.73 6.96 941 558 12524 0.031
11/05/89 69.67 453 143 1.72 7.00 9.84 5.80 12561 0.031
11/06/89 70.17 453 1.55 1.80 6.27 9.83 5.85 12518 0.008
11/07/89 7034 4.52 1.38 1.68 6.26 10.26 556 12497 0.034
11/08/89  70.17 4.58 145 1.76 616  11.04 4.86 12540 0029
11/09/89 7133 471 1.39 1.77 6.61 9.80 439 12748 0.028
11/10/89  69.43 451 1.43 1.74 623 104 6.42 12403 0032
11/11/89  70.47 4.60 1.49 172 6.45 9.27 6.01 12566  0.027
11/13/89 69.79 4.64 157 1.83 6.25 997 5.95 12495 0.032
Performance Tests
Date C H N ) O Ash H20 HHV Cl
(%) (%) (%) (%) (%) (%) (%)  (BTUMD) (%)
11/29/89 71.00 4.63 153 1.82 6.53 10.79 3.70 12693 0.030
11/29/89 7238 4.68 1.56 1.77 6.19 992 348 12930 0.020
11/29/89 7220 477 1.49 1.78 567 9.90 4.18 12847 0.031
11/29/89 71.39 457 150 1.75 634 9.95 449 12827 0.031
11/30/89  71.17 4.72 1.47 179 5.50 9.93 542 12706 0027
11/30/89 72.08 461 1.44 1.69 557 10.05 455 12933 0.031
11/30/89 72.93 4.73 1.29 158 511 10.41 395 12963 0.032
12/01/89 7323 4.70 139 1.70 568 1007 322 13137  0.037
12/01/89 74.18 4.76 1.52 1.65 458 10.19 3.12 13210 0.030
12/01/89 7332 4.75 1.40 1.66 521 9.88 an 13043 0.031
12/01/39 72.90 4.80 138 201 526 9.67 398 12986 0.033
1201789 7217 4.64 1.45 1.96 579 1001 3.96 12988  0.020
12/02/89  71.87 471 1.44 1.66 6.15 9.79 437 12865  0.035
12/02/89 7251 4.82 1.40 1.73 5.77 9.88 3.89 12934  0.033
12/02/89 7266 4.66 1.38 1.72 5.72 9.68 4.18 12942  0.031
1203/89 7142 454 138 1.77 602 1004 4.83 12793  0.033
12/03/89  71.98 4.63 129 151 591 9.10 558 12793  0.030
12/03/89 72.78 4.66 143 1.62 521 937 4.94 12975 0.030
12/04/89 7287 474 142 1.61 473 9.59 503 12925 0.031
12/04/89 7256 477 142 1.76 541 9.00 507 12946 0.031
12/05/89 71.60 4.68 1.48 1.83 593 9.85 4.62 12810 0.030
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12/05/89 72.69 4.77 1.47 1.64 5.89 9.40 4.14 12978 0.034
12/05/89 7232 4.60 148 1.60 6.23 951 4.23 12989 0.030
12/05/89 72.70 4.68 139 1.76 5.30 10.13 4.04 12900 0.031

Long—Term Tests

Date C H N S o) Ash  H20 HHV cl
(%) % (%) (%) %y (%) (%) (BTUMI) (%)

01/26/90 71.74 4.59 1.57 1.82 5.79 1039 4.09 12760 0.100
02/08/90 72.04 4.78 1.50 1.77 556 10.74 3.60 12884 0.070
02/14/90 72.96 4.64 1.57 1.78 5.58 10.65 2.82 12977 0.070
02/21/90 68.57 443 133 1.79 562 10.58 7.68 12268 0.030
03/02/90 7427 492 137 1.67 5.46 10.27 3.16 13011 0.030
03/06/90  74.56 498 142 172 505 985 242 13307 0030
0371370 7339 485 135 1.65 5.06 1042 328 13055 0.049
03/15/90  69.57 4.68 1.42 1.66 5.40 9.42 7.86 12391 0.047
03,20/9Q 13.65 4.75 137 1.65 530 9.89 337 13090 0.070
0372090 73.48 4.77 139 1.61 537 9.84 3.51 13135 0.030
0372890 72.08 480 1.49 1.74 551 9.24 5.14 12838 0.090
Verification Tests
Date C H N S O Ash H20 HHV Cl

(%) (%) (%) (%) (%) (%) (%)  (BTUM) (%)

04/02/90 73.97 4.76 143 158 5.60 9.63 3.03 13134 0.060
04/02/90 7368 470 1.38 1.62 516 9.80 366 13020 0.070
04/02/90 73.24 4.77 1.45 1.76 4.87 10.13 3.77 13004 0.050
04/0390 73.79 470 143 144 504 9.09 451 13095 0.039
04/04/90 .72 4.74 139 1.77 4.72 9.56 11 12968 0.070
04/05/90 71.75 4.65 1.30 2.15 4.70 10.56 4.89 12819 0.060



Table B—2 Results for the Ash Streams During Phase 1

Bottom Ash

Performance Tests

Test Date Load LOI1

MWy (%)
Test 12 11/29/89 477 17.33
Test 13 11/30/89 476 0.07
Test 14 12/01/89 298 0
Test 15 12/02/89 301 0
Test 16 12/03/89 389 0.21
Test 17 12/04/89 469 0.23
Test 18 12/05/89 390 0.24

ESP Fly Ash

Performance Tests

Test Date Load LOI
MW) (%)
Test 12 11/29/89 477 6.6
Test 14 12/01/89 298 3.9
Test 17 12/04/89 469 3.3
Cegrit Fly Ash

Diagnostic Tests

LOI 1LOI LOI
A—side B-side AVG
(%) (%) (%)

Test Date Load
MW)

Test 1-3 11/02/89 480
Test2—1 11/03/89 480
Test 2—2 11/03/89 480
Test 2—3 11/03/89 400
Test 7—1 11/08/89 300
Test 7—-2 11/08/89 300
Test 7—3 11/08/89 400
Test 7—4 11/08/89 400
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Test 8—1 11/09/89 300 4.86 2.12 3.49
Test 8—2 11/09/89 480  3.36 2.60 2.98

Test 8—3 11/09/89 480 4.34 3.97 4.16
Test9-1 11/10/89 400  3.51 2.49 3.00
Test 9—-2 11/10/89 400 211 2.34 2.23
Test 9—4 11/10/89 480  3.46 3.07 3.27
Test 9—-5 11/10/89 480  3.79 4.23 4.01
Test 10—-1 11/11/89 400 9.79 6.58 8.19
Test 10—-2 11/11/89 400 593 3.18 4.56
Test 10—-3/11/11/89 4.73 3.23 3.98
Test 10—-5 11/11/89 300 202 1.48 1.75
Test 11-1 11/13/89 480  3.43 2.95 3.19

Performance Tests

L.OI LOI LOI
Test Date Load A-side B-side AVG

MW) (%) (%) (%)

Test 12 11/29/89 477 474 2.38 3.56
477 443 2.09 3.26
477  4.89 3.13 4.01
Test 13 11/30/89 476  3.98 3.61 3.80
Test 14~ 12/01/89 298 212 113 1.63
298 1.86 1.21 1.54
298 1.9 0.07 0.99

Test 15 12/02/89 301 243 1.22 1.83
Test 16  12/03/89 389  4.55 2.69 3.62
389 5 3.13 4.07
389 515 3.06 4.11
Test 17  12/04/89 469  2.66 1.75 2.21
469  2.66 1.67 2.17
469  2.72 1.8 2.26
Test 18  12/05/89 390 273 2.1 2.42

Long—Term Testing

LOI LOI LOI
Date Load A-side B—side AVG
(MW) (%) (%) (%)

01/26/90 14.95 2.9 8.93
02/08/90 397 10.99 3.51 1.25
02/14/90 379 16.17 3.29 9.73
02/21/90 396 875 6.27 7.51
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03/02/90
03/06/90
03/13/90
03/15/90
03/20/90
03/28/90

Verification Tests

Test Date

(MW)

Test 19—1 04/02/90
Test 19—2 04/02/90
Test 19—3 04/02/90
Test 20— 1 04/03/90
Test 20—2 04/03/90
Test 20— 3 04/03/90
Test 21—1 04/04/90
Test 21-2 04/04/90
Test 21—3 04/03/90
Test 22—1 04/05/90

403 5.4 7.02 6.21
436 11.38 3.34 7.36
383 7.52 7.45 7.49
445 .34 5.42 6.38
441 3.88 4,97 4.43
405 897 491 6.94
LOI LOI LOI
A-side B-side AVG
® (B ()
470 9.81 7.48 8.65
470 3.92 4.78 4.35
475 2.08 2.4 2.24
404 10.82 5.17 8.00
403 4,98 3.71 4.35
403 3.01 2.53 2.77
400 10.45 3.66 7.06
402 392 2.93 3.43
402 297 2.12 2.55
475 493 7.73 6.33



Table B-3

Results for Volatile/Semivolatile Organic
Compound Analysis of the ESP Fly Ash



General Test Laboratary
Building Numoer 8
2.C. Box 26841

Birmingham, Al. 35291 Alabama Power A

o e Lertificate of Analysis

ADDRESS: BIN B-872
SIS - BIRMINGHM

T ¥50Y/N
SAE DRTE MR/
SAMPLE NUNBER : 209413-2987
LOCATION NUMBER: $CS
DESCRIPTION: SUUTHERN CLMPANY SERVICES, FLY ASH SAMPLE. 4/2/28 12349

TEST

(B 1242
8. 1c%A
*Chk 1221
B, 123
LB, 1248
LB, 136D
LB, 1816
aldrin
Jieldrin
Endrin
Taxdonene
“sotachlor
“eptachlor eDoxige
Lhiorgane

Hexach lorocveiopentadiens Ky

Chloroeethane
Srononethane

iyl Chleride
Chioroethane
Jichlorompthane tMethylens Chiorice)
Sluoretrichlorcnsthane
. A-Dichioroethyiene -

S t-Dishloroethane
“-3ng-1, I-Jichicroethens
Siloroforn
L.2-Dichieroetnane

L1, i=Trichiortethane
Zarben Tetracnloride
“ronogichloromethane
.«-Dichioroorcoane
Zis-1. J-Dichlorcorocene
Trichloroethylene
Semzeme

REFERENCE RESINLT
PR AZ70/608 { i
EPA 32707608 ( .9
Eiht 82708/688 { .8
EPA B270/628 { 1.9
0 §270/508 ( 1.8
P 8279/608 : 1.8
PR B270/608 ! 1.8
5P oW Beb/RP08 ( "
S0 S Bab/PeBe { -
£PR S BAG/0000 : L9
B SW 846/6080 { L3
£P oM BAE/CR0R ( 1.8
SPR SN 846/0089 { 1.0
EPA S8 BAG/BOBS ¢ .2
EPR A2NN/625 ( 1.0
EPR 6240/%24. 2 { .2
EPR 8260/526. 2 { 1.8
EPR BoAg/524. 2 ¢ .8
EPR B24B/S24, 2 ¢ 1.9
EPR BeMd/S5es. 2 i 1.2
PR B249/586.2 ! 1.3
PR B24@/524, 2 i 9
£PA g2Md/S2M. 2 : .0
PR BRA/%R4. 2 .2
ZPA aPad/3eN. 2 { .8
Ph A2eR/Se4, 2 { 1.0
EPR B2ed/Seh.2 { 1.8
R0 BpaR/SRh. 2 { .2
MR BPed/S2A, 2 { i.9
TR Az4g/52h. 2 ( 1.8
<P B248/524. 2 { i.9
PR BEW/I2A.2 { L
T ShEAB/B240/524.2 ; 1.9

B-10

WNITE

mo/ ke
o/ kg
mo/ ko
ma/ig
gk
Mmoo
2ok
ng/ka
e/ kg
na/ke
mg/ky
H/hy
marug
m/kg
ng/kn
n/ky
ma/kyg
na/kp
mg/ KD
no/ke
mg/ha
npreg
Mg/ ke
n/ka
ag/kg
a0/ Ky
maske
ne/ KD
Mg/ Ky
My/kg
my/Ka
ng/kg
ma/ug

ezt

T oow L mErmiar

Sage




General Test Laboratory
8uitding Number 8

©.0. Box 2641
sirmingnam, Al. 35291

Certificate of Analysjs

o
Alabama Power A |

0 1 MR, DAM

t SR
ADDRESS: BIN B-B72 SAPLE ATE  : /89N
55 - Bl SAMPLE MMBER : 900413-0087

LOCATION NUNBER: SLS
. DESCRIPTION: SOUTHERN COMPANY SERVICES. FLY ASH SHPLE. 4/2/9¢ 122

EST REFERENCE RESILY UNITS

Chlorog: broseetnane EPA B240/524.2 { i.0 T

1, 1,2=Trichiorcetnane EPR A240/324.2 { .8 ay/kg -

Trang-1, 3-Dichlorcorcome £ B248/%24. 2 ( 1.8 20/ hy

2-(hlorosthylviny] Ether EPA B240/524, 2 ¢ L8 wa/kg

Eromofors EPA 624d/328.2 { 1.8 mo/hg

14 1,2, 2=Tetrachioroethang EPR 8240/324. 2 ¢ L8 ng/ka

Tetractioroethylene PR B2ASEEH. 2 { Lo mg/kg

Tolugne EPR SWBAS/8240/524. 2 { L@ ngsks

Chlorobenteme EPA B248/524.2 ( 1.8 ngy/ka

Ethyibenzene EPR SWOAE/8248/524, 2 { 1,8 e/ kg

Acenaphthylene i ] EPA B270/625 ¢ 1.8 e/ kg

1. 4-Dichlorotenzene EPA B2M0/524.2 ¢ 1.9 ma/kg

1, 3=Dichiorobenzene EPA B248/524. 2 { 1.8 pa/ky

1. 2-Dichlorcherzene EPR B2H/324.2 { 1.2 nn/ka

Bis=c~Chlorvisooradviether 128 EPR AFTN/625 ( 1.0 za/ig

L.2. 4=Trichlorobenzene 468 EPR B70/625 { i.8 m¢kg

Naphthaiene 39 EPR B278/6235 { .2 3g/ko

Sexachlorotutadiene 348 EPR 82707625 { L2 m/kp

Anthracene iB EPR B27R/625 { .2 ag/kg

BenratR) Ainthracene 3B EPR 827625 { Lo ¥/ ko
| YenzciA)Pyrene 5B D 82787625 i 1.8 20/ kg

SenzotB)Flueranthens - 7B EPR BETR/EES { R ma/kp
i 2erzotil Fluorantheme )] PR 82797625 { 1.8 na/Ky

3enzotg, n. 1)Perviene 8 Ph BR7BIEES Cud ma/kg ‘
i! Chrysane 188 PR B78/825 ! 1.8 kg
| Dibemzola, h)nthracene 198 PR BTO/BZS i 1.0 ma/kD
| Fluorene 339 PR BZ70/625 C /o
% Ingengil, 2, 3-C. o) Pyrene ky): PR BET9/62S UL 70/K0 !
‘ Theranthrens whB PR BRTHESS { 1.8 A/ e

Byrene 458 SR BRTR/ER2S § 1.9 woiky
‘ Fluoranthene 38 PR A2TH/625 { .2 Y/ 4a
: Butvibemeyi Phthalate {58 EA 82794623 ¢ 1. wo/kg
f 1-8HC PR W deb/8082 { 1.8 nos Ky
| |
| |
| H
| |
i !
| |
i B-11

Seamingy el urrg SWEV Ry L 1) a

ar
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Generai Test Laoaratory
Buiiding Numbee &

2. 0. Box 2641
Birmingham, Al. 35281

@ertificate of Analysis

SHAE DNTE : v/
SHPLE RMIEER : 30a13-9007

Alabama Power A

i : KR, DAN WARREN
ADDRESS: BiN B-872
5CS - BIRMINGHAM

LOCATION NMMEER: SCS
DESCRIPTION: SOUTHERM COMPRNY SERVICES, FLY ASH SWPLE. #/2/9 1223
Test FEFERENCE fESLY UNLTS
a-ie EPR H2TW/600 { 1.8 0/ kg
Bis ({2-chiorogthyl)ather 118 EPA 6270/628 { 1@ wg/ky
Bisi2-cnloroethoxy) sethine 108 EPR 6278/625 { 1.8 ~Y/K0
i-Bromonheny| ohenyl ether 148 PR 227/623 { 1.0 ng/ug
a-Chlorothenyl onenvl ether 178 EPR £278/62S ¢ L8 9/kq
4,4 1DD tPa SU BAG/ER00 ¢ 1.8 ng/ ke
a.d DIE R 55 896/0060 { 1.8 kg
| 4,4 DT EPA S BAG/B98Q i 1.9 na/ kg
, Ji-mputviphthaiate = EPR 8374/623 { 1.2 an/kg
I 3, 3'-Dichlcropenzicine 23B EPR B2N/62S ( 1.8 #0/kg
i Diethvl shthalate 248 EPA 88707625 { {.0 3a/kg
? Disathyl ohthalate 3B PR 8218/62S ¢ LB xq/ kg
2, 4-Dimtrotol usne &7 EPA 82787625 { 1.8 ay/ kg
¢, b-linitrotoluens 28B PR AO79/623 £ .9 zg/hy
Bi-n=octylohthalate 298 PR 8270/625 { .2 ag/ kg
Endosuifan Sulfate EPR S¥ 846/5080 { 1.4 ma/ky
Engrin Aldehyde EPA SN 846/8088 { 1.0 RO/ kg
Hexachloroethane 358 ERR Q3TA/BSS ( 1.8 ng/
izdphorone 388 £Pn B7R/6ES L 1.& ug/kg
| Nitrobenzere 48 EPR ET0/625 { 1.8 Ro kg
. N-Ritrosogi-s-orugv]amine 3zl £Ph B278/625 ! Lo m0/ kD
| 8ic(2-ethylhenyl}Phthalate 128 5 B2T8/625 { .8 ng/ka
Z-Thlercohenc] A £PA B270/6E% { 1.8 rg/ke
( s-Nitroonenol A TR 82707625 ; ;.8 np/ ks
, Z, 4-Dimethyiphewal A PR A3TR/E2S { 1.0 moskg
’ 2, 4-Dichioropnenat M PR 82TN/625 TN mg/Kg
3-Cnlorg=-i=metnyiohenoi 8 £ 8278/625 ¢ 1.8 ng/kg
] & 4 B-Trichlorconenai IR EPR BETN/625 { 1.8 L TEY
. Z-{hloronamhshaiere 168 2PR BE78/645 { 1.9 na/ kg
i Acenaphthene iB EPR 8270/825 { 1.8 ng7ho
' 2, 4-Dinitroohenol A PR 8a7e/625 : 1.9 ¥0/k0
a=Nitropherol b tPR 5270/625 { L2 Mg/
| +, b-lrinitro~g-tethyiohenoi af PR B2T0/628 { (.2 /e
|
%
! B-12

2 sermat 4 wauby QALY TaBv LT ETwEL ' “age 3

|

T FTI0 Qev £ BA



© eneral Test Laboratory
| Suilding Number 8

. 7.0.Box 2641

i Birmm;:(\am, Al 35291 Alabama Power é-
! ﬂ - > -y -

o aaeertificate of Analysis

l ADDRESS: BIN B~472 SAWFLE DATE Y Ty )

; %S - EIRDEN SPLE NJGER : 90413-07

i LOCATION NUNBER: SCS
. DESCRIPTION: SOUTHERN COMPONY SERVICES. FLY RSH SAMPLE. 4/2/% 1230

]

I

i TEST REFERENCE RESILT UNITS

W "-Nitrosodichen] yans ne A3 EPR B2M/623 N narkg

' Pertachioroohena) L] EPR B278/625 { L9 ag/kg

| rgxachlorobenzeng i EPA 870/623 t 1.4 sa/lg

} Phancl 190 EPA B270/625 CL #0/Hy

i Benz1d1ne 48 EPR B27es6ES { l.e ag/ke
N-Nitrosogimethviamre 41B R 8207625 { 1.8 Ny/ko

] BHC EPR S B46/80R9 t 1.2 me/ka
d~BHC PR TW 8A6/2000 { L3 warka

i a-Enoosui fan EPR TW Ab/DOBY : .9 0/ kg

1 2-Engosul fan EPA 5N Dab/Baba { 1.8 80/kg

w

:

i

|

%

!

J

|

|

{

|

i

!

|

2 &, W, 5 oAllL

!

i

l B' 13
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General Test Laboratory
Building Number 8

=0

. Box 2641

Birmingham, Al, 35281

i0

i MR, AN

ADDRESS: BIN B-472

TS - SINNINGHN

JESCRIPTION: SOUTHERN COMPANY SERVICES. FLY ASH SAMPLE. 4/3/% th1e

=T

B, 1242

PB, 1234

PCB, 1221

MR, 1232

B, 1248

PR, 1269

B, 1916

Aldrin

Dimidrin

£marin

Toxapnene

Hantathlor

Haotaehlor enoxide
Chiordane

Hexach lorocyeicoentadiene
Chloromethane
Srosomethane

Vinyi Chioride
Chloromthare
Jichioromethane iMethyiene Chlorife)
“luorgtricnlorcaethans
e i-Tichloroetnylene
1. 1=Dicni&roethana
“rans-1. 2-Dichloroethens
Shloroform
!.2-Dichioreethane

i de I=Trigchioroethare
Carson Tetrachlorice
Sromod1chlorosethane

1 2+Dichioroprosane
cis~f, 2=Dichiorooronens
Trighloroethyiene
Esizeme

REFERENCE

EPR B278/508
EPR B270/608
Ehn 82707688
EPR 8279/608
EPR B278/608
TR 8270/680
590 8779/68
£PA SH 846/8068
PR SH B45/B26D
CPR SN B46/ 0N
EPA SN BAb/B0BD
EPR SW B46/BO6R
PR GH §46/8008
€PN SV 846/8008
EPA B278/625
PR B2AR/S24. 2
TR BEAR/SEN. 2
£PA 8240/, 2
£PR 8249/524, 2
EPR B249/524, 2
£PR 8249/524,2
FPR BEAR/SEA, 2
ER B249/524.2
SPR 8244/524.2
EPA 8248/524. 2
EPA 8240/524.2
£PR B248/524.2
EPR B240/526.2
£PA B24d/ 520, 2
EPA 8248/524, 2
EPR B240/520, 2
EPR 8240/524.2

i e e am e

N . T

EPR SUBAE/B240/526. 2 !

B-14

RESILT
kls
1.9
1.2
1.8
.9

v s
« =
[- "IN -~

. -

Bt b B bem der pee ah e b b Bs e b e § B
- . = v = » s 8 . v a « .
G e MBS SRR S LD GE D ND DS e oS s

O T
s = w % . . s N

Alabama Power A

LLertificate of Analysis

SAMPLE DATE
SAMPLE NUMBER
LOCATION NuBER

UNETS

0/kg
a/kg
#askg
ng/ke
/g
mg/ky
w/ke
ngs kg
m/kg
20/kg
mo/hy
&Y/ KD
vg/ke
ag/ky
mg/kp
mg/ko
ng/kq
wa/ke
ng/ky
ng/kyg
v/ ke
10Ikg
0/ ko
#0/ kg
3o/kg
%0/kg
m/ ko
#R/RD
aglkn
no/ky
ma/ke
mgs kg
ng/Re

D B/AR
1 H4/83/9%

! U0 3-2816

H: ]

S &Mk

3480 ~Remist

i Tuge {

PLITEL Rav

“al



| General Test Laboratory
Buiiding Numper 8
P.OC.Box 2641

!| Sngeutt

0

Birmingham, Al, 35291

D ¥R, DAN WARREN

ADDRESS: BIN B-672

5CS - BIRMINGHAM

TEST

Chloredibroscomethane

11 L. a'Tﬂchlm
Trans-1. 3-Dithlcroorcoere
2-Chloromthyiviny]l Ether
Sromofore

I4 1,2, 2-Tetrachiorcethane
“etrach]oroethylens
“olvene

Dlorobenzene
Zthylbenrere
Acenaphthylene

i, +-Dichlorosenzene

t 3-Dichlorotentens
1,2-Dichlorehenzene
Bis~2-Chloroiscoronyiether
1424 A-Trichiorcbenzene
Naphthalere
rexachlorobutadieme
Anthracens

Senzo (R} Arthracene
SanzoiR) Pyrene ,
Benzo (B)Flugranthene
Semzo (R} F1noranthene
Zsm2o1g,Nn, i veryigne
Cheyeeny
Jibenrata, h) Anthracere
Fluorene
{ndemn(l, 2, 3-¢.d)Pyrene
Chenanthrere

Pyrene

Fluoranthare

Butvibenzyl Prthalate
B

(a8
468

3B
3B
&8

188

i

TR
44B
438
K}

DESCRIPTION: SOUTHERM COMPANY SERVICES, FLY ASH SMMPLE, 4/3/W 1419

REFEREMCE

EPR B248/526.2
EPR 240/5R4.2
EPR B240/524.2
EPA 8248/324.2
EPR B248/524.2
TP 82M/SE4. 2
EPR E2M/520.2

TPR SWMMG/B249/024. 2

EPR 8240/324.2

EPR SHBAE/B248/524. 2

EPR 82T0/b25
EPR 8240/%524.2
EPH B2A/52h. 2
EPQ B240/%04. 2
£PR 6270/625
EPR B270/625
EPR B370/685
PR 8270625
EPA B278/625
EPR 8270/62%
£ 827625
EPR 827/625
EPA 82TR/625
£} B2TR/625
EPA 8279/628
EPR B270/625
EPR Bc7@/685
EPA AE7H/625
EPR B270/B23
EPA 82707625
EPA 82TR/6E5
EPR B270/625
£PQ il 846/0089

B-15

S s T T e e T o T A N

B .

SAMPLE NMEER : 90413-0016

Alabama Power A

Certificate of Analysis

SAMLE DATE

; 2N/99/%
¢ MATRN

LOCATION NUMNBER: SCS

UNITS

20/ko
vg/ky
wg/ky
g/ kg
y/ky
mg/ke
na/kg
mo/kp
ma/ka
ry/ky
#a/kg
#a/kg
2g/hy
wa/kg
Ry
ne/kg
#a/kg
a0/k0
nR/KY
ng/ky
wg/xe
g/ ko
m/ka
20/KYQ
o/ ke
=g/kp
xarky
ngfho
n/kY
my/kn
an/kg
ma/ky
wo/ke

PRI AT

3.0 (CivgemeRt

]
|
|
|

740 %y 3 ES



(General Test Laboratory
Building Number &

2.0. Box 2641
Birmingham, Al. 35281

—_ (Certificate of Analysis_

ADDRESS: RIN B-872
508 - DIRMINGHAN

Alabama Power A;

: /079
SUERE DATE 3 WR3/N
SALE NOGER : 90041 3-8816

LOCATION NMBER: 905
UESCRIPTION: SQUTHERM COMPANY SERVICES. LY RSH SOMPLE. +/3/99 1419

TE8T REFERENCE RESILY INITS
=B EPR A278/608 { 1.0 en ke
Big{d-chiorosthyl)ether 118 EPR 82707625 { 1.9 og/ke
Bis(2-thiorogthory) sethare 198 A 8278/625 { 1.8 8q/kn
i~Bromophényl chenyl ether 148 &PA 8277823 ¢ 18 wn/ky
4~Chioroohenwl chenyl sther 178 PR &279/620 { 1.8 aw/kg
4,4' DDD EPA BN 846/8008 ( 1.0 #n/ke
4,4 O €70 SH 84h/B000 { 1.8 w/ky
a4 DDT EPR SU 846/8882 { 1.8 =g/ Mg
Di-ntutylohthalate ékp £PA 82787625 ( 1.9 m/ko
3, 3! -Dichiorobenzidine 238 EPR 827/623 ( .9 ma/ky
Diethvl phthalate 248 EPA B278/625 ¢ 1.9 2a/kn
dimethyl ohthalate e EPR 8279/625 { Lo ag/ka
2, #-Dinitrotoluene 278 PR 8278/625 A m/kg
2,6~Dinitrotolume BB EPR 8Z78/623 { .9 m/ke
Di-roctylohthalata 2% EPA RETO/E2S { 1} wm/ka
Endosulfan Sulfate EPR SN 845/8880 { ] ag/kg
Endrin Rldehyde EPR S 846/8080 { f.B ng/ky
Hexachlorosthane k3] EPR BETR/62S ( 1.8 no/ kg
Iscohorone 38R PR B278/625 { 1.2 m/kg
Nitrobenzens 408 PR 8279/62% ( 1.9 T/ky
N-Nitrosodi-roropyianine 42B £PA 8c79/625 ( .0 ng/kg
Bis{C-ethvlhexyl)Phthalate 138 £PA B2T/E2S { .8 ng/kg
2-Chlorootdrol A &R BzTres { .8 o/ kg
2-Nitroohensi %A EPR 8270/625 f L@ wn/kn
2, d-Dimgthy] shena} 3R EPA B270/625 { 1.2 ma/ky
2, d-Dichiorophemol 2h PR A0/6e2S { 1.9 #g/kp
4-Chlaro-2-Yethylpheno! 9 EPA B2TR/625 { .2 m/ko
2,4, b-Trichloroohenc] 118 EPA BZTe/625 { I | nyikg
Z-{hloronaphthalere 168 iR pa78/625 § N Np/Kg
fcenaphthens B EPA 62707655 { 1.9 it/ kg
2, &-timtrophem| SR EPR 8279/625 { 1.2 sa/kg
3=Nitroohenol TR EPR 8278/6&5 { 2 s8/ka
4, 6=Dinttro-2-Methylpherot oy P 8279/625 ! .8 "y

B-16

[T T )

UV, gy

..“ LY
-

t 2790 Prv 5 86




e —— —— e,

Generst Tast taboratory

s
Q. 284
Birrnmg;am,;l. 35291 Alabama Power A’
___ @ertificate of Analgﬁé‘gm o
“DDRESS: BIN B-872 SPELE DATE : R/N
S£S - RIRMINGHAN SALE NURBER : J9DA13-816

OCATTON NUMBER: S(S
DESCRIPTION: SOUTHERN COMPANY SERVICES. FLY ASH SAMALE, 4/3/%9 141

TEST REFERENCE

RESILT UNETS
NNitrosotiphanl yaning 418 EPR 8270/62% { 1 i sa/kg
Fentachiorogheno! # EPR BEZ7T9/628 { i.8 ng/ko
Hexachlorotenzene 2B EPR 82787627 { 1.8 ug/ky
Phenci iod EPR 8279/625 { ) ng/kg
Benz:dine 43 £ aresees { L8 #y/%y
NeNitrosodimethylanine a1k th BEZTR/ES ! e ma/ ko
a-BHC EPR 5§ 846/008 ( 8 rn/ kg
I-BHC PR SN BAG/50B8 { e LU
a-Endogulfan EPR SN 845/8080 ; 5.8 ny/kg
peEndosuifan EPR EW 845/5328 { L8 mg/kg
| €€ %8 W, 5. ALl
B-17
et iy Contran Seav St ’ LY

I

270 mav @ “"-TLE' £!



|

9

Genera! Tast Laboratory
Suilding Numbec 8

=.0. Box 2841
girmingham, Al. 35291

Certificate of Analysis

T MR, DO WARAEN

FPDRESS; BIN B-872

LS - o] RMINGHAN

TEST

PCB, 1242
FCB, 1254
1224
128
P
1268
1816
Aldrin
Dieldran
Endrin
Toxaphens
Hegtachior
Heptachler epoxide
ihlorcane

Haxachlorocyciopentadieme =

Chiorosethane
Prosomsthame

Vinyl Chioride
{hloroethane
Dithioromihane (Methylene Chlorice)
Flusratrichlorossthane
l.i=Diehlorcesnylone

1. i-Dichlqroethane
Trans-i.2-Dichlorgethens
Thlorofore

L, 2-Richlororthane

{ g i=Tricnloroethane
Carpon Tetracnioride
Sromoqichiorosethane
1,2-Dichioroorocane
Lis-1, 3-Dichioroorovene
Trichloroathyieme
Senzeng

| DESCRIPTION: SOUTHERN COMPANY SERVICES. FLY ASH SRRLE, w/A/90

REFERENCE

EPR 8279/608
B 827R/608
EPR 82707688
&h A210/628
EPQ 82707608
EPR B270/608
EPR 83707688
EPA S B46/5050
oY) SN 846/8060
&0 SH BA6/o008
A SN 846/5080
EPR S 846/8000
PR SH 846/8080
EPh SN BAB/DOEN
PR 8278/62%
EPA B24/%R24. 2
EPR 8240/324.2
PR 826/524. 2
EPA 8248/324.2
EPR 8200S324. 2
EPA BoAB/S24.2
EM B248/524. 2
EPA B248/%524.2
EPR 8240/524, 2
PR 82ad/SeN. 2
EPR B2al/3es, 2
EPR Bo40/524. 2
EPR 8240/324. 2
EPR 8248/524.2
EPA B260/524.2
£PA 824ds526.2
EPR 82407524, 2

EPA SU3NB/B240/324.2

B-18

e S . T Ot T T e T T S S

B o (T SO SO P

RESLT

1.8
llo
1.9
L9
1.9
1.9
.9
1.8
1.8
1.8
1.9
L.a
L8
1.8
1.8
e
.8
1‘0
1.8
1.8
(.
e
5.9
1.8

1.a
1.8
.8
1.8
.9

1.8
.0

Alabama Power I}.

SAMRLE DATE

s WIR
1 04/84/90

SYPRLE NWBER : 9904130017

LOCATION NUWBER: SCS

UNITS

w0/ kg
ng/ky
ng/ky
9/ 4o
no/ kg
xy/kg
ag/ kg
ug/kn
no/ky
g/ kg
wq/hg
ma/ko
y/ka
wn/ka
ng/kg
ng/kg
n/iy
mo/kg
rg/Kg
mufhe
ag/kg
no/ko
nq/ke
ne/hg
/g
wy/kg
na/ kg
Mg/kn
no/ ke
ma/kg
arky
ma/kg
13/ke

i LNy

l

Tenty Camann

PRy

1Pt

0 4

22790 Pev u-nb




i General Test Laboratory
' Building Number 8

i  P.O.Box 2641

‘l girmingham, Al. 35281
|

oLertificate of Analysis

Awabama Power A

0 LA f H
ADDRESS: DIN B-872 SAELE DATE @ J4/04/9
S5 - DIRNINGHAR SAPLE MMEER : 900413-90i7
LOCATION MMBER: 50S
DESCRIPTION: SOUTHERM COWPANY SERVICES, FLY RSH SAMPLE, +/&/9
TEEY FEFEREMCE RESILT INITS
Dhloredi prosoasthane EPH 8209724, 2 t 1.@ ®o/kn
1, 1,2-Trichioroethane EPR B24Q73R20, 2 { L@ ra/ky
Trans-1, 3-Dichloropropens EPR 2N/, 2 { 18 ng/ky
2-Chloroethyivinyl Ether EPA 6240/324, 2 ( L8 /Ky
Bromcfors EPR 424075242 { 1.4 ng/lg
1, 1,2, 2+Tetrach Lorgethane P G24/TR4. 2 ( " n8/ko
Tatrachloroethylone R 82497506, 2 W | rarkg
Toluene Ph SUBAG/A2MA/ R4, 2 CLD ag/kg
thlorotenzers EPR BRABIECH. 2 { 1.8 G/ k0
Ethylbenzena EPR SWBAG/6248/R4, £ { 1.8 m/hQ
Acenaohthyleme 28 EMA AZTR/625 { 1.8 8Q/ky
L, A-Dichlorobenrene EPR A24d/02A, 2 { 1.3 Wo/kn
1, 3-Dichlorooenzens EPR B248/526.2 { 1.8 ng/ky
1,>Dichiorosenzers EPA B2MI/ M. 2 { 1.9 gk
Bis-2-Chlororsoprooyiether 128 20 8278/625 ! 1.8 LT
1. & 4=Trichloropgnzens 46B EPR 8270/625 ¢ 1.8 w3/kg
Naonthajane 3% =PA B270/62% { Lo aQ/ kg
Hsxachlorobytadiens 4B EPA 82718/625 ( .2 aa/ko
Anthracene i £PA 8270/625 { .9 aq/ kg
Benza (R) Anthricens B PR B2N/62S ( LR we/kg
Senzo(f) Pyrens &8 EPR 8270/625 { 1.0 #g/ ke
( Senro(B)Floranthane B tPR 82707625 ¢ L9 kg
| Benzo(K)F 1 worarithene 9B EPR 8270/625 N 20/k8
Bemzo(g, h, 1) Perylene L] EPA AZTR/6ES { ] %a/kg
] Chrysere |88 PR 8278/625 ¢ .8 mg/ g
; Dibenzata, h)Anthracene 198 EFR 82707625 { %] ug/kg
l Fluorene 328 EPA A278/625 { i@ ag/hy
[ndwno(l,2, 3—<.4)Pyrene kys ) EPR BETR/62S : f.® wy/ ko
i Phenanthrens w4} EPA BI70/65 ¢ . ng/ug
( Syrere 458 EPR 8270/625 ( 1.8 woiRg—
| Fluorsmneng 318 EPA B270/625 { i ] mg/kg
Butyibdensvi Phthalate 1SB EFR g2le/ees { .8 g/ ky
-BHC £PR GN 845/8000 1.8 g/ Kk
|
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Genersi TestLaboratory

gugding Nzumbur&

.0. Box 264

airmm;:am. ;n. 35291 Alabama Power A

~_ertificate of ,_._.3\ nalpsis

ADDRERS: BIN B-872 SUELE DATE : 4/
S - Pl SOMXE NMMBER : SBO¥I-8817

DESCRIPTION: SOUTHERN COMPANY SERVICES, FLY ASH SAMPLE, 4/4/90

TEST

T Znarmast e anty ContPoe Tuv. P erut

REFEFENCE RESILT UNETS

o5 PR B2TV/600 { 1.8 sg/ks
Bisi2=chlorowthyl)ethar 118 h f2ra/62s { ] n9/ka
Bis(2-chlorosthoxy)eethang 18 EPR 62TR/62S (1.8 /g
4-Bromophemyl phamvi ether 148 PR R2TR/EY { 1.3 wg/kg
a-thioroohenyl ohenyl ether 178 h B3/ES { 1.8 »g/kp
AN EPA S BAG/B0EY SN | o /ky
44" DDE £PA SU B46/B000 ( .8 /ey
a, 4% UOT £PA B B46/E888 { L3 m/kg
Dim=butyiphthalate 2eh B0 8218/625 3 1.8 L H T
3, I -Dichlorobenzidine X PR BE70/620 { 1.8 g/
Diethyl chthalate 26 EDA 8270/625 { 1.9 20/kg
Gisethyl ohthalate P 9 4278/625 { 1.0 ua/ke
2 irDinitrotolvene iTe EPR B270/EE5 ! .8 2a/kQ
2 b-Dinttrotolurme 2B PR K70/625 { 1.9 »g/Ng
Di-roctylohthaiate ba - EPR 8278/685 { .8 #3/kg
Endogeifan Sqlfate EPA SW 846/3058 { 1.9 ng/kg
Engrin Aldehyoe £ SH 846/0009 { 1.8 wg/ kg
Hexachlorosthane 3EB EPA BET/625 § 1.9 /4y
[saghorore 3an EPR 8270/623 { 1.9 #g/kg
Nitrouenzene L] EPA &270/625 ¢ La Bg/kg
N-Hitrosodi-n-orodylasine 428 £PR 8ZT/625 ¢ 1.2 ag/kg
sigi2-ethyihexyl)Phaiate {38 PR 8979/623 4 1.2 nasky
2~Chloroohenol 1A PR AZT0/02S t 1.B ag/ kg
2-Nitrognensol £A PR 8277625 (.8 M/kg
2, &-Diswthvioheral R EPA B270/628 ¢ 1.9 20/4g
2. 4-Dichlorooheno} =® P4 827e/625 { .8 m/kg
s~-Chloro-3-Methylohenal 8h PN 8279/625 { .8 kg
2,4, 6~Trichlorcohenol 1A A B278/625 { 1.2 so/ka
Z+hloronachthalere 168 £PA ac7R/6E5 { 1.9 80/ kg
fcerannthene i8 PR 8279/625 t 1.8 #0/ky
2. 4=Dinitrochenal i EPRA 8270855 $ 1.9 s9/kg
s-Nitroonenol TR EPR BRTO/EZS { 9 ] /Ky
6.6~Dimtro-2-¥ethylohenol ] EFR 8270/625 ‘ 1.0 | T2
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General Test Laboratory
gug&avgﬂmf&

.Q. Bone 2841 . :
Sirminatuarn, Al 35291 Alabama Power A

e weelertificate of Analysis .

RDURESS) BIN B-E£72 SUPLE ATE  : v/
§CS - SIRNINGHN SANRLE NPEER : 00e13-0217

LOCATION HUMEER: SCS
DESCRIPTION) SOUTHERN COMDAMY SERVICES, FLY ASH SRLE, #/4/R

TEST REFERENCE RERLT iNETS
NeNitrosodi phenl yasane 438 EPR 8278/625 (L0 g/ky
Pentachlorothanct % EPA 8279/625 ¢ La Qv
Henach Lorobenaene 3 PR 8eT0/625 ¢ e ik
Phewo) 3 EPR B270/623 t 1.8 Ba/uy
Bera1ding 4B EPR 8270/625 ¢ LB na/kg
N-Kitrogcdimethyl mine Alf £PA 62707623 ¢ .8 Trkn
bBHE £Pq SN B4b/0088 ! 1.9 a/kg
i~ EPR £ 84670000 ( Le an/kg
a-£rosuifan EPA €U 845/8000 { 1.8 10/kg
>-Endosuifan EPA S4 84678080 { 1.8 un/ky
(s MR W §. HEL
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| Genersi Test Laboratory

! Building Numbar 8

| P.O.Box 2641
girmingham, Al. 35291

Lertificate of Analysis

Alabama Power A

‘TG : MR, DAN

: ¥5/89/9
ADDREES: BIN 3-472 SAMME DATE : B4/85/N
S - ZIARINGER SARPLE NMEER  : 290413-2818

LOCATION NOMEER: $CS
DESCRIPTIUN: SOUTHERN COMPANY SERVICES, FLY RSH SAMRLE. «//N .

TesT REFERENCE RESWLT UNITS
PB, 1242 £9% 3278/608 (1.8 wg/ka
PCB, 1206 EPh 82707688 { 1. m/ky
»Ce, 122t EPA 6278/688 ( 1.2 sa/kg
pCcB, 1232 PR 0279/688 ¢ L8 wg/ kg
PCB, 1248 PR 8278/608 { 1.9 o/ kg
ACR, 1268 EPA 8279/688 { .8 ng/kn
E PCB, {916 £ E278/688 ! 1.8 53/ kg
i Aldrin EPA SN 346/8050 ¢ Le ng/kg
" Dieidrin EPA S B46/E000 ¢ L0 wg/kg
Endrin EPA SW 846/8050 { 1,8 ma/kg
Toxaghene EPA S B45/8080 { 5.0 n9/4Q
Heptachior EPR G BAG/6208 { .o ma/kg
Hegtachlor esoride EPA SH 84G/8288 ( e aq/ kg
Chloraane EPR Su B46/8300 { L2 ag/kg
Hexach)orocyclopentadiers kv EPR B279/625 { 1.8 /Ko
Chloromethane EPA AOM8/524, 2 { L9 0/ kg
Brosomethane EPA B248/524.2 (L8 ea/ky
Vinyi Chloride EPR 8040/524, 2 { W agf Ko
Chlorpethane BV 8240/524.2 { 1.9 ng/ kg
Dichloromgthane (Nethyleme Chloride) EPR 8240/524, 2 { .9 mg/Kp
| Fiuorgtrichioromethane EPR B2A9/524. 2 ¢ L8 ny/
| ! 1=Dichlorcetnylene PR B240/%24.2 ¢ 1.9 /g
| L, 1-Dichlorgeshane PR 8248/524. 2 (ne zarkg
l Trams=1, 2-Dithioroethere PR BEAB/524.2 SN wprkg
Chlorofors SPH 8248/584. 2 { .8 @G/ ko
1, 2=Diehioroathane EPA Be4Q/%24. 2 { ;.0 ma/kg
1.1, 1-Trichlorcethane EPR f24R/524.2 ( 1.8 rof kg
| Carton Tetrachloride EPRl Bcdd/a24.2 { L@ mg/Kg
Bresonichiorosethane PR B4/, 2 { L2 g/ hg
1,&{lichiorogrooane R 8200524, 2 { L@ 2g/kg
Lis-1, I-Dichloroorooens £PA a24@/524.2 { 1.8 10/ kg
Trichioroethylene EPD B2V/SRA. 2 SN m/up
Serzene EPQ SHB46/8248/524.2 { i.@ #o/ ka
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General Test Laboratory
| Building Number 8

| ~.0.Box 2641
girmingham, Al. 35281

i MR L
ACDRESS: BIN B-872
SC5 - SIRMINGHANW

| DESCRIFTION: SQUTHERN COMPANY SERVICES, FLY RSH SAMPLE, «/5/90

oLertificate of Analysis_

Alabama Power A

: WA
AL DATE : A/
SAMPLE MUNEER : 2084:3-8018
LOCATION NUMEER: BCS

i
.

TEsT REFERENCE RESILT UNLTS
(hlorodi tromomsthang B0 B249/524.2 { 1.9 ]
iyl &-Trichlorogthans e 82487524, 2 ( 1.8 ru/kg
Tram-1, 3-Dichiercorooeme EPR 8248/524. 2 { 1.9 ng/kg
Chioroethylvimgl Ether £ 02407524, 2 { LY ng/ky
Eromoforn EPA GeM/524. 2 ( 1.8 ng/Hg
ly112 2-Tetrachloroethane EPh B248/524. 2 ¢ .8 mg/Ry
Tetractioroethyiene EPR B2M/524. 2 { 1.8 ma/ kg
aluere COA ShBAG/B24B/5EN. 2 ¢ 1.2 ma/ kg
Chiorctenzane PR B240/53M. 2 1 1.8 nyi kg
[ Ethylbenzere EPQ SHBMR/B2AQ/TRA. 2 { .4 ra/iy
| Aeenaohthy lene 28 EPR B2T8/6E8 ¢ e no/kz
5 1, ¢=Dichlorcoenzene A B2srSeA.2 { 1.8 20/ky
t, 3-Dichlorobenzens EPR 8248/524.2 { .9 m/ig
1. 2-Dithiorooenaeme EPR S249/T04.2 { .9 mo/ko
Bis~-2-Chlersisoorcoyiether 128 EPR R2TR/623 { 1,0 /Ky
1,2, 4-Trichiorobenzens 1] EPR B2re/e2s { 1.9 89/kg
’ Namhthalene 3 EPA BRTA/62S { L@ sa/kg
Henach ] onobut ad Lene 348 EPR 8270/625 { .9 my/kg
; frthracene i EPh AZ7R/B25 ! i.B mo/kg
| Banzo(f) Anthracere bt PR B2/eES { 1.8 o /ug
-‘ Benzo(f) Pyrene a8 EPR 82707625 ! 1.2 g/ kg
Benzo(B)F luoranthere - 78 EPR BR79/625 { 1.9 »/ko
\ Zenzo{ k) Fi voranthane ] £PA 8279/625 { . »0/k0
; Benz0ig, M 1) Ferylene 58 EPR 8270/620 { 1.2 *0/ %y
‘ Chrysene 188 PR R2TR/6e% ( LB wQf ke
: Dibenzata,hifrdhracens 158 PR A2T7Q/625 { 1.4 wafkg
' “lyorens k1) EPR 8370/825 ! .2 a9/ kg
' Indenoil.2, 3-c, d}Pyrene i B0 §270/625 { 1.8 moskg
| Phgnanthrene N} EPR 6279/6e5 { 1.8 ng/ka
‘| Pyrene a5h P BRTR/EES L mTHY
‘ Flusranthene k34 EPQ gETR/623 { 1.8 ro/ko
‘ Sutvibenzyl Prthalate S8 EPR BET8/6RS { 8 w9/ ko
| 31-BHC o0 Sk 846/8058 { 32 N/ ko
I i
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General Test Laboratory

Building Number 8 ‘
P.0. Box 2841

Birmingham, Al. 35291 Alabama Power a&

__@ertificate of Analysis

0 : 05/99/%2
ADDRESS: BIM B-872 SHPLE DATE : WA/
(S -~ BIANINGHAN SAMPLE NPGER : S9ed1:-d018

LOCATION NUMBER: SCS
DESCRIPTION: SOUTHERN COMPANY SERVICES, FLY ASH SAMLE, 4/5/R

TEST REFERENCE RERLT UNITS

F-BC EPA 8270/608 ( 1.9 aG/MY
Bis{2-chloroethyl tether 11B PR B270/625 (L kg
Bis(2-chloroethoxy lmethane 188 EPR 8279/625 ( 1.9 sa/kg
‘~Bromognenyl chemyl ether 14B EPR B270/625 { Le wg/ka
4=Chlorconerwi phemyl ether 178 EPA B270/625 { 1.0 gq/kg
44" DOD EPA SN 846/0828 {Le wg/kn
4,4 DDE EPA SN 846/0080 S wg/hg

! a8 T EPA SW 8AG/BO0R : 1.2 aging

i Di-rputyishthaiate 268 EPh 8270/625 { 1.9 aa/ka
3.3 -Dichiorotemadine 238 tPa 8270/623 { 1.8 Tg/NY
Disthyl phthaiate 24B EPR 8278/625 LB u0/kg
Disethyi ghthalate 238 £0q 8270/625 ( 1.9 ug/ng
2, 4=Din1trotoluene 2™ EPR B270/625 { L2 ag/xg
2,6-Dinitrotoluere BB EPR 8279/625 { 1.9 na/ky
Di-n~getylohthalate &8 EPR 8270/625 ( {.@ ng/kg
Endosuifan Sulfate EPR B BAG/0B32 4 HY ) up/kg
Endrin Aldehyoe EPR S §46/5088 ¢ 1.8 ua/ko
Hexachloreethane 368 EPR B2M/6E5 { L@ ng/kg
1s0ohorone 8B EPA BITR/EX { L& ma/ kg
Nitrobenreme 88 PR B2T0/625 ( 19 ng/ko
N-Nitrosodi-n—trooylamine 42B EPQ ATTR/6ES ¢ 1.2 un/ kg

\ Bist2-ethylhexyi)Phthalate 138 PR 8270/625 ¢ LB ug/kg

1 2-{hlorootrenol 1A R 82701625 SR mafig

: 2-Nitrvonemdl EA PR 82707625 t 1.3 a0/Kg
2, +-Dimetnylphemol 3A EPR B2T8/625 { 1.2 un/kg
2, +-Dichloroohenci A £PR BCTR/6ES { 1.8 mo/kq
4=Chlore-3-Methyipheno) 8 EPR 8278/623 { 1.2 wa/ko
2. 4. b-Tricnioroghenol 1R EPR BET8/623 t 1.8 =/ky
c-Chioronaonthalere i6R EPR 8ET8/63 { 1.2 #1/kg
fopnamnthene 1B EPR B279/68% { N ] =2g/%0
2. 4-Dinitrophensl sa EPR 8279/625 { 1.8 4Q/Hg
4-N1troonenol 7 £ 8278/625 ! 1.2 my/ ke

i 4, &~Dinitro-2-Methyiphenol uft PR 8270/653 { f.d 2/4gQ

!
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i
RODRESS: BIN B-872

General Tast Laboratory
Building Number 8

P.Q. Box 2841
Birmingnam, Al. 35281

Alabama Power A

. Certificate of Analysis_

5CS - SIRNINGNM

DESCRIPTION: SOUTHEGN COMPRNY SERVICES, FLY ASH SAMLE, +/5/9R

SHPLE DRTE  : SW/E/W
SAMPLE MUMBER : 9084139418
LOEATION NLMBER) 5CS

TEST REFERENCE RERLT LINITS

N=Nitrosadiohmiyamne 43 PR B278/625 { L@ mg/kg
Fentacniorophenoi 9 PR 8279/623 t 1@ on/kg
Hexach lorobenzene 33 EPA 8270/625 { 1.8 »g/kn
Pherol 184 EPR 8278/625 { 1.9 wy/kg
Benzigine AB EPR 8278/625 ! 1.2 r9/kg
H-Nitroscoisethyl amire 418 P A270/623 { L gtk
o=BHC EPA S BAG/DOBR { 1) wo/kp
a-# EPAl SH 8AG/8080 L3 ng/ig
a-Endosuifan EPf 56 846/0000 { ) ao/kg
b-Erdosulfan EPY SW B4G/8289 { La wo/ke

|

|
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